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WilgusDam 




MI55 Westfield 

Dam located on Ashley Brook. See also: County Roads Flan #13 (1947) "Log Dam -AH Wilgus on 
Ashley Brook- original and revised plans - (record book 26 page 6*))". 



City/Town 



Westfield 



Dam 
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Streets 



Streets 



Water 



Wilgus Darn 
Bannish, Anthony 
Wilgus, AH 
Sunnyside Road 
College Highway 
Ashley Brook 
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Arm Brook Flood Control Dam 




1963 Westfield 

Flood control dam built by Army Corp of Engineers - situated adjacent to Hie Mass Pike. 



City/Town 



Westfield 



Dam 



Ami Brook Flood Control Dam 



Dam 



U S Army Corp of Engineers 



Name 



USA 



Water 



Arm Brook 
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GEORGE H. MCDONNELL 
PHILIP W.SHERIDAN 
EDWARD J. BAYON 

TIGHE 
mBOND 



CIVIL.SANITARY AND ELECTRICAL ENGINEERING 

INVESTIGATIONS. REPORTS, PLANS AND SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



C N S U LTTN G ENGINEER S 



BOWERS AND PEOUOT STREETS 

HOLYOKE, MASSACHUSETTS 

TEL. JEFFERSON 3-3991 

March 12, 1963 
CD Westfield 
Re: Arm Brook Flood Control Dam 
Westfield, Massachusetts 

The Honorable 

Board of County Commissioners 

Hampden County Courthouse 

37 Elm Street 

Springfield, Massachusetts 

Gentlemen: 

On Friday, March 8, 196 3, the undersigned inspected the partially completed above 
subject dam for the purpose of determining whether or not the structure is in satis- 
factory condition to safely pass anticipated flood flows of this coming spring, This 
flood control dam which is being built under contract with the U. S. Government, was 
started last year and with the coming of freezing weather, work was, of necessity, 
suspended. The grade of the embankment was not brought up to spillway elevation and 
consequently, it was necessary for the contractor to make a temporary spillway arrange- 
ment to pass the anticipated spring flood runoff. Prior to the shutdown of the job for 
the winter, the undersigned, together with representatives of the Federal Agency and 
the contractor, met pertaining to steps that should be taken to protect the partially 
completed dam. These steps included the preparation of the conduit intake shaft to 
function thru the lower opening and thru the top of the structure as built to date. Also, 
the embankment was to be built up on the upstream edge to provide additional head for 
operation of the conduit inlet. Thus, the maximum possible capacity of the conduit has 
been obtained based upon the height' to which the embankment had been raised and then 
extended at the upstream edge at the time of the shutdown. 

In addition to this capacity, which by computation exceeds the anticipated normal spring 
runoff by a reasonable degree of safety, a special flume was arranged at and across the 
top of the embankment to concentrate any overflow into a temporarily shaped and plastic 
sheet lined water course. This extra feature would only function if runoff this spring 
greatly exceeds the anticipated runoff or if the conduit or the inlet shaft becomes plugged 
with debris. 



March 12, 1 963 

T1GHE c _i Westfield 

&BOND CONSULTING ENGINEERS 

At the time of the inspection, it was noted that all precautions, as planned, had been 
taken and that the dam embankment as completed at the time of the shutdown is in 
readiness to meet the spring flood runoff based upon the general conference of early 
last winter. J 

The inspection on March 8th was made two days following the warm rain of Wednesday 
March the 6th. It was noted that no water was impounded at that time behind the em- 
bankment and the conduit handled the runoff in a satisfactory manner. 

Snow cover on the valley is not too deep but snow at present contains a relatively high 
concentration of water. 

Should an extended heavy warm precipitation occur before this snow leaves the valley 
the undersigned will advise the contractor to have personnel at the dam to take any 
precautions necessary to protect the structure from damage. 

In summary, the Arm Brook dam embankment, as existing at the present time, is 
satisfactory to meet the anticipated spring flood runoff. 

Very truly yours, 




George H. McDonnell 
Coarfty Hydraulic Engineer 



GHM/kas 



GEORGE H. MCDONNELL 
PHILIP W.SHERIDAN 
EDWARD J. BAYON 

TIGHE 
zBONB 



CIV1L.SANITARY AND ELECTRICAL ENGINEERING 

INVESTIGATIONS.REPORTS.PLANS AND SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



CONSULTING ENGINEERS 



BOWERS AND PEOUOT STREETS 

HOLYOKE, MASSACHUSETTS 

TEL JEFFERSON 3-3991 

CD Westfield 
April 10, 1964 

The Hon. the Board of County Commissioners 
Hampden County Court House 
Springfield, Massachusetts 

Gentlemen: 

On Tuesday, April 7, 1964, the undersigned together with local, County 
and Federal officials of the Conservation Service, examined the flood 
control dam on Arm Brook, situated adjacent to the Mass. Turnpiks for 
the purpose of determining what maintenance work is needed on the structure 
following Winter weather and Spring runoff conditions. 

An inspection of the dam was held late last year and at that time it was the 
understanding of the undersigned that the dam would be repaired in the 
Spring of this year, depending upon work that would become necessary as 
the result of frost action and surface runoff over the construction area. 
The dam embankment and construction area was seeded late in the year and 
it was recognized that grass growth would be quite sparse and would have 
little effect on controlling any erosion, particularly in areas of concentrated 
surface runoff. 

At that conference I pointed out to all present that the undersigned would 
make no recommendation to your Board until in the Summer or Fall of 1964 
since I wished to see the effect of weather on the dam embankment following 
the Spring of 1964 and to observe the grass growth in the Summer of 1964. 

At our inspection corference on Tuesday, April 7, I was informed that the 
dam has been accepted from the Contractor apparently either at State or 
Federal level and that as a result of this acceptance the Contractor will not 
now be required to make repairs to the embankment and the general construc- 
tion area. 

The undersigned pointed out that whether or not the dam is accepted at State 



TIGHE 
'BOND 



CONSULTING ENGINEERS 2. 

CD Westfield 
April 10, 1964 



and Federal level, I cannot make a recommendation of acceptance to your 
Board until such time as I am satisfied that the various erosion gulleys are 
repaired, a good growth of grass and turf has been promoted and a complete 
inspection has been made of the entire construction, including the conduit 
and the outlet works. 

It is my understanding that the local and County representatives of the Soils 
Conservation Service will attempt to work out a program wherein sufficient 
funds can be added to the maintenance budget for this year to pay for the 
necessary repairs. The amount of repair work to be done is not great but 
in my opinion will exceed a thousand dollars. 

Downstream of the dam where the embankment joins the natural valley wall, 
fairly deep gulleys have been formed and on various areas of the dam many 
small gulleys have been washed by surface runoff. All of these need treat- 
ment, filling and regrading. 

Gulleys have been formed in the emergency spillway but they are not of a 
serious nature. However, if they are not repaired this year they will become 
worse and worse and eventually require expensive maintenance work. None 
of the gulleying that now exists endangers the dam. 

In order that the structure can withstand surface runoff, a good growth of 
turf is needed over the entire area. Grass has started to grow but is sparse 
in many areas and I doubt if the thin areas will fill in satisfactorily to promote 
a thick turf unless there is additional seeding and fertilizing done. 

The emergency spillway should be covered with a very thick growth of turf. 
However, at the present time the grass growth in the spillway is poor. 

The undersigned will continue to observe the dam from time to time during 
1964 and has made a tentative appointment with a representative of the Soils 
Conservation Service to be present when a thorough inspection of the dam 
will be made during this Summer. At that time a communication should then 
be sent to the City of Westfield, as well as to the County office of the Soils 
Conservation Service pointing out any deficiencies found and the fact that the 
dam must be in excellent condition in all respects before acceptance can be 
made by your Board. 

Respectfully submitted 




H. McDonnell 



GHM/cmb George H. McDonnel 

County Hydraulic Engineer 



Booth & Company Dam 



tgafi Westfield 
Located on Fond Brook. 



City/Town 



Dam 



Name 



Name 



Name 



Water 



Westfield 

Booth & Company Dam 
Booth & Company Inc 
Booth & Company Ltd 
Cunningham, William 
Pond Brook 
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February 17, 1926 



William Cunningham, 
Booth & Company, Ltd., 
57 Beacon Bt . , 
Itew York City, l.'.Y. 

Dear Sir: 

In accordance with the provisions of Section 
45 of Chapter 253 of the General Laws as amended by 
Chapter 334 of the Aots of 1923 and as further amended 
by Chapter 178 of the Acts of 1924 relet ive to the 
inspection, condition and safety of the dame of Hampden 
County, you are notified that your upper dam, located on 
Pond Brook, so-called, in the City of Vestfield, has been 
inspected by our engineer find your attention is called to 
the folio?/ ing recommendations made by him; 

"The dam, which appears as if it is an 
abandoned structure, requires some repairs in the 
way of levelling up the top of the embankment to 
its original height eta., but it is recommended es- 
pecially that the overflow ohannel be oleaned and 
all the debris therein removed; also the growth of 
brush at and around its entranoe cut down and the 
narrow approach to the entrance widened and deepened.' 

How, therefore, in accordance with Section 46 
of said Chapter 253, it is ordered that the above recom- 
mendations be complied with in a reasonable time . 

Yours very truly, 

CObi.'TY OOMKXSSIOHBBS 

By 

Chairman . 
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Pehruary 17, 1926 



"/illiam Cunningham, 
Booth & Company Ltd., 
57 Beacon St. t 
Hew York City, L.Y. 

Dear Sir*. 

In accordance with the provisions of Section 
45 of Chapter 253 of the General Laws as amended hy 
Chapter 334 of the Acts of 1923 and as further amended 
"by Chapter 178 of the Acts of 1924 relative to the in- 
spection, oondition and safety of the dams of Hampden 
County, you are notified that your lower dam, looated 
on Pond Brook, so-called, in the City of \7estfield, has 
been inspected hy our engineer and your attention is 
oalled to the following recommendations made by him; 

"(The east ahutment is in poor condi- 
tion as the masonry therein has settled and is 
cracked . 

It is recommended that this abut- 
ment be repaired and that the apron be re planked 
where needed." 

./, therefore, in accordance with Section 46 
of said Chapter 253, it is ordered that the above recom- 
mendations he complied with in a reasonable time. 

Yours very truly, 

. COUIITY CQHHISSIOBBBS 

By 



Chairman. 



BOOTH & CO., Inc. 



NEW YORK. 57 BEEKMAN STREET 



BOSTON, 142 PEARL STREET 



LONDON. IB-re RAILWAY APPROACH 
LONDON BRIDGE. S. E. 



NEW YORKT6LEPHONE, WHITEHALL IS80 



QEUC:£S 



ALFRED BOOTH & CO., LTD. 

CUNARD BUILDING 

LIVERPOOL 



SYDNEY: N. S, W. AUSTRALIA 



CHRISTCHURCH, NEW ZEALAND 



CABLES, ALBO, NEW YORK 



CODES 
At. A. B.C. 4th a 3th EDITIONS. TYBO, LIEHERS 



57 BEEKMAN STREET 
NEW YORK 



February so, 1326 



County Commissioners, 
County of Hampden, 

Springfield, Kass. 
.Dear sirs:- 

Y/e have to aoknowlec. ge your two favors 
of the 17th instant, in reference tc property at West fie Id, 
lias s. in the nace of v/illiam Cunningham. 

Mr. Cunningham at the present time is 
in iTew ijealt.nc "but v;e will put your letters he fore him 
on his re turn. 

Yours truly, 

BOOTH & CO., Inc. 

By ..: ^.J?=£_ 



&v" 



BOOTH & CO., INC. 



NEW YORK. 57 BEEKMAN STREET 



BOSTON, 142 PEARL STREET 



LONDON, 18-16 RAILWAY APPROACH 
LONDON BRIDGE. S, E, 



NEW YORK TELEPHONE. WHITEHALL I860 



'.70:13 



ALFRED BOOTH a CO., LTD. 

CUNARD HUH.DJNG 
LIVERPOOL 



SYDNEY, N. B. W,. AUSTRALIA 



CHRISTCHUHCH, NEW7.EELAND 



CABLES. ALBO, NEW YORK 



CODES 
A1, A. B.C. 4TH tl 5th EDITIONS, TYBO. LIEBERS 



57 BEEKMAN STREET 

new York November 26, 1926 



County of Hampden, 

Springfield, Llass, 
Dear Sirs:- 

I am in receipt of yours deted November 24th, enclosing 
copies of letters sent to me on Februaiy 17th, 19 re, regarding 
the condition of the dams of Hampden County. 

I was abroad at the time the earlier comiiunicc-t ions were 
received, and the matter was referred to Llr. Hubs, who jfcmerly 
occupied the premises. 

I am asking Mr. Russ to investigate and I shall go into 
the matter with him in due course. 

Yours truly, 




BOOTH & CO., INC. 



NEW YORK. 07 BEBKMAN STREET 



BOSTON, 142 PEARL STREET 



LONDON. 18-18 RAILWAY APPROACH 
LONDON BRIDGE. S. E. 



NEW YORK TELEPHONE. WHITEHALL 16SO 



V/C.-LS 



ALFRED BOOTH a CO.. LTD. 

CUNARD BUILDING 

LIVERPOOL 



SYDNEY. N. S. W.. AUSTRALIA 



CHRISTCHURCH. NEW ZEELAND 



CABLES. ALBO, NEW YORK 



CODES 
A1. A.B.C. 4TH a 8TH EDITIONS. TYBO. LIEBER8 



57 BEEKMAN STREET 

NEW YORK December 6, 1926 



Commissioners, 

County of Hampden, 

Springfield, Llass. 
Sirs:- West fie 3d, Mass. Factory Proper! 

I have gone into the question of the ""repairs' necessary 
to the dam controlling the water-flow into the 7,'estfield factory. 

I understand that it will he cuite satisfactory to have 
this work done in the Spring time. 

LIr. Russ, the former occupant, of the premises, will 
attend to the matter. 

Yours truly, 




Afi-»s-»^^« 






Boy Scouts Dam 




194 & Westfield 

Dam of a small pond at Camp Robinson on Fontoosic Road. 



Abutters 



City/Town. 



Dam 



Name 



Streets 



Streets 



Camp Robinson 



Westfield 

Boy Scouts Dam 

Boy Scouts of America 

North Lonyard Road 

Pontoosic Road 



Water 



Water 



Great Pond 
Little River Road 



Water 



North Brook 



COPY 



SaveKfcer 10, 1S48 



fhe IfeKg&aa Council of the lay Scouts of iluerioa 
14.5- Stats Street 
S.p*:iflgfleld f MBeseebaaette 

la...&ee0-rlsac.e with the previsions of Chapter g§3, 

Section :-4S- et ae%. of the -He-aerat laws* fereeatenfiry 
'.salt ism, relative to *t» laspee-ilos,, eowHtion ant safety 
■of -the -teas, of listtpi«» Soasty,* yos are hereby a&rised 
that- .jroar swlmlng- losl Itm loss/ted 0a a tributary of 
grerfe : Brook ia tint Sity of tteatfleld lifts fee-en laspeeted 
by att* Sngisee.7' sM foa* attest iota is .sailed' 'to the 
following. .Qoafti&ioiis ao.t»4 ant reeo&asiii&a'tieas Bade by 
Mm: 

*In a reoaat inspection <nade of .the Spxlagf iald 

■Boy Sedate Swimming Pool- Item located. -on & 
tributary.' of- Great -Brook in the City- ©if Mes%- 
flstd, it- w»s fottoft that the flashboards in 
the spillway- ere carried to within « few Inches 
of the le-Te'l of the top. of. the earth '.eflfeaa&ee at 
lee-flag little or ao freeboard to care for high 
■stream flow* the flashboards should 'be removed 
during the viator ana spring freshet period*" 

Any farther information .concerning this matter^ fehleh 

yoa. say desire will h® furaished by this office: wp&h 
request . 

Toars very truly, 

catnarr mmtmsmmsm 



B y William Plight 



Ci&ainna 

Thoass F. Sullivan 



32* %93& 



Boy ■■©*»»**■<>£ Ja?ertt» 

3fr#- stats- -StreiSt 
§0$M$MBm : f Haas* 

mmttmm* 

In aeeor&ttKM wim. the. jmo«£rt*raft <rf f^^Lf®* 

55- eo»w'«if:'**^fWA ana o* a tsttgiwry *fto»J gg* 
So*** esll@3 : to tfce- *bl£ovSns mMitfeMS aotrt safi Jraooa- 

^mM$m®«^s are .still is place <m tfce spillway 
and g&otdii fe@ reasesirad until after tfi© spfSzig 

auy filter infoiwattoB e©i»2#rsiag this natter **£«& 

f «ry tttily fount* 



^•_,l^ as F * s jaj&fi8 



William F, Staple tpq. 



Acting 




Franols M,_QlMal^ . ^Mountf 

-°- Gomsle s loner 



HflmPDen counciL 
BOY SCOUTS OF nm€RICR, Inc. 

145 State Street 
SPRinGflSLD 3, mRSSRCHUSCTTS 

November 28, 1950. 



County Commissioners 

Court House 

Springfield, Massachusetts 

Gentlemen: 

In compliance with your notification of November 
22, 1950, this is to report that the flashboar&s in 
the dam located on our property off North Longyard 
Ho ad, on a tributary of North Brook, have been 
removed. 

Very truly yours, 

f /john C. Norsk, 
(— / Scout Executive 
JCN/w 



Copy of this mailed to George H. McDonnell, County 
Hydraulic Engineer, on November 30, 1950. 
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Feb* 6, 195? 



Boy Scouts of .JlsieFlea, 
I3li GiiestiMit Street 
SpS» I ugf lei d , Ma s s . 

SeatlemenJ 

Is ae-eordanc® *#lth Chapter 253 of th© deaeral 
3*a«-s of tfee Qmmi®m ealth of Massachusetts., aa Inspectisa 
b&s bees sads -of th© ftrloas dams In the City of Westfieldj, 
■afflosg which Is a das. apparent! j awied fey jour organisation 
ani. sit list-ad aa a tr-ifeutssry to Sreat lrso-k* at a point 
westerlj of Little Hirer load just aarfclasr-Iy of t&e So&tfa-- 
wid-k town lis©, This ciars Is an earth .and masonry .struetm*-© 
-ultb a spillway overflow near the left side .of the dast. 
Hiiea last inspected , tbe County lydraal-ic; Engineer reported 
fefaat s washout on tfe« dowsst-reaia side of the dan, .adjacent 
to the rigfet side of the spillway ims sot fe-ees repaired and 
tbat water was bsiag irap ©landed behind tls© das.- f fa© .report 
®£ the G^mm&j Hydraulic' Snglnesr to this Board is svmm&A up 
is tfee final seats-nee as follows i B It is re^omimmA-e-a tliat 
tlie -owaer ©f tiie struetisr© be advised of tills € sad it I on is 
writing sad that a© water be ponded at |ix© dam until it has 
be ©a repaired sad the repairs inspected and approved *- B 

""",11 joe. kindly have ttie aeeessary repairs 
Ksde ~s j ~jz;. zz possible, and Mb, an tlasj have been esmplet- 
®d t,z~, Co-^vt/ -.jdrsalle Eagia&er will inspect the dam again. 
So wc-jor si-aul..* be stored te#hlnd tias dais astil fcti© repairs 
kswe been approved. If yon have any epaesfeioas regarding 
tli:© method of making the repairs » the Oaauaty Hydraoli-e lsgi» 
aeer will 'be pleased to -assist jou In this matter.- 

ferj truly yours 

B0ABD OF OOUITX eOMMISSJQMIES 



Nov. 27. 1957 



Boy Scouts of America 
134 Chestnut Street 
Springfield, Mass. 

Gentlemen: 

In accordance with the provisions of Chapter 253, Section 45, et seq of 
the General Laws, Tercentenary Edition, relative to the inspection, con- 
dition, and safety of the dams of Hampden County, you are hereby advised 
that your dam situated on a tributary to Great Brook at a point westerly of 
Little River Road just northerly of the South wick Town line has been recently 
inspected by our Engineer and your attention is called to the following condi- 
tions noted and recommendations made by him. 

"This structure is an earth and masonry dam that is relatively high but 
impounds a small volume of water on a tributary to Great Brook in the 
southeasterly portion of Westfield. In the flood of August, 1955, a por- 
tion of the earth embankment was washed out. A part of the spillway 
foundation was also washed out. When last inspected, it was noted that 
the dam had not been repaired. This dam should be either repaired or 
properly breached and abandoned. At the present time, the drainpipe 
is open and no pond is formed. However, the drain is not sufficiently 
large to pass storm flows and it is possible that the pond could become 
filled at time of heavy runoff. It is recommended that the owner of this 
dam be advised to either repair the dam or to breach the structure so 
that no water can be ponded in time of high runoff. " 

If it is not expected that this dam will be repaired, the structure should 
have a sizable breach formed to allow for the free passage of storm flows. 
Any further information you may desire will be furnished by this office upon 
request. 

Very truly yours, 

HAMPDEN COUNTY COMMISSIONERS 



Chairman 



NO. 234 

BOY SCOUTS OF AMERICA, Inc. 

134 CHESTNUT STREET - SPRINGFIELD 3, MASSACHUSETTS 



^T-^ f^^^P 





April 18, 1958 



William F. Stapleton, Chairman 
County Commissioners 
Hampden County 
Springfield, Massachusetts 

Dear Mr, Stapleton: 

Following the recommendation of your Commission, we have inspected 
our dam at a point westerly of Little River Road, just northerly 
of the Southwick town line. This was done during the last heavy 
run-off at which time it was found that the amount of water stored 
was almost negligible with a full and fast flow through the drain pipe. 
It is not our intention to repair the dam. In your opinion is it 
necessary to breach the dam as long as water was not stored during 
one of our heaviest run-off s? If so, please send us your recom- 
mendations on the procedure to follow. 



Most sincerely 




2 



^xley 
Scout Executive 




Copy of this letter sent to 

Mr. McDonnell on April 23, 195&. 
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CD Westfield 
August 13, 1958 



The Hon. the Board of County Commissioners 
Hampden County Court House 
Springfield, Mass. 

Gentlemen: 



Reference is made to the letter dated April 18, 1958, received from Russell G. 
Exley, Scout Executive, Hampden Council #234, Boy Scouts of America, Inc. , 
at 134 Chestnut St. , Springfield, Mass. This letter had to do with the dam owned 
by the Boy Scouts and located westerly of Little River Road in Westfield, just 
northerly of the Southwick Town line. Previously, the Boy Scouts had been in- 
formed by your Board of the advisability of either repairing their dam, damaged 
during the flood of August, 1955, or breaching the structure so that no water would 
be stored behind the dam. 

Scout Executive Exley pointed out in his letter that during a heavy runoff, follow- 
ing a rain storm, it was found that the amount of water stored in the pond was 
almost negligible and a full and fast flow of water occurred from the drain pipe 
thru the dam. 

Scout Executive Exley stated in his letter that it was not the intention of the Boy 
Scouts to repair the dam and requested your opinion regarding the necessity to 
breach the dam, as long as water was not stored during a heavy runoff period. 

I have examined this dam recently, and from time to time during the summer, to 
note conditions that exist under varying rates of runoff. It does appear that even 
under heavy runoff conditions water is not stored to any great height behind the 
partly destroyed dam. In all probability, the dam, though damaged somewhat, 
will not fail from water stored for short periods of time behind the dam during 
extreme runoff conditions. As long as the drainpipe functions, little water will 
be stored. However, there is always the danger that at some time or another, 
children playing in the area or even grownups passing thru the area may plug the 
drainpipe on the end toward the pond. This could be done as an act of mischief 
or it would be done innocently by persons wishing to create a small pond. If the 
outlet pipe is plugged in that manner, then the pond would fill to the level of the 
spillway and it would be difficult to unplug the drain pipe. Also, full head could 
then be placed against the dam and against the concrete core wall that has been 
exposed by the flood waters of 1955. Approximately 30 to 35 lineal ft. of the core 
wall is exposed. At places, the unsupported height of the wall is in the neighbor- 
hood of 6 ft. 
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Full hydrostatic head placed against this wall for a period of time, might cause 
failure of the wall and any persons immediately downstream from the dam at the 
time the wall failed might be injured either by the wall itself or by the rush of 
released water. Such an injury could result in a serious claim against the Boy 
Scout Organization. The dam is known to have been damaged and conditions could 
occur as outlined hereinabove wherein the wall could fail. These facts having 
been brought to the attention of the Owners could probably be evidence to indicate 
negligence on their part. 

Since there is a possibility that the drain pipe can be plugged and that the plugging 
of the drain pipe might go unnoticed for some time, and since the Boy Scouts of 
America, Inc. apparently have no intention of repairing the dam, I still feel that 
it would be advisable to breach the structure. 

Breaching of the structure could take place by causing the failure of the concrete 
wall and thus opening a hole thru the dam where the water of the brook could 
pass, should the pipe be plugged. The breach thru the dam should be wide 
enough so that persons cannot easily plug it. 

The concrete wall could probably be breached thru the use of sledge hammers, 
dynamite or pneumatic tools. The earth embankment upstream of the concrete 
wall should be excavated wide enough and deep enough to prevent ponding of 
water. 

I am enclosing extra copies of this letter in case you wish to forward a copy 
directly to Mr. Exley of the Boy Scouts of America. I will be pleased to meet 
with Mr. Exley at some future date, if he so desires, to go over the problem 
in the field regarding the breaching of the dam. 

Respectfully submitted, 




leorge H; McDonnell 
County Hydraulic Engineer 



GHM/mb 
/enc. 



August 20, 1956 



Russell G. Exley, Scout Executive, 
Hampden Council #23^, Boy Scouts of 
America, Inc. , 
134- Chestnut Street, 
Springfield, Mass. 

Dear Mr. Exley: 

Enclosed herewith for your information 

is copy of letter dated August 13, 1958 received by 

the Hampden County Commissioners from George H. McDonnell, 

County Hydraulic Engineer. 

Very truly yours, 

HAMPDEN COUNTY COMMISSIONERS 

By Ralph P. Walsh 



RPW/N 
enol. 



December 2, 1959 



Boy Scouts of America, Inc. 
Hampden Council 234 
134 Chestnut Street 
Springfield, Mass, 

Gentlemen: 

In accordance with the provisions of Chapter 253, Section 45, et seq. of 
the General Laws, Tercentenary Edition, relative to the inspection, con- 
dition, and safety of the dams of Hampden County, you are hereby advised 
that your dam in Westfield situated westerly of North Longyard Road and 
north of the Southwick Town line, ha a been recently inspected by our En- 
gineer and your attention is called to the following conditions noted and 
recommendations made by him. 

"When last inspected on November 16, 1959, it was noted that 
this structure was still in the same condition that has existed 
since the flood of August, 1955. Earth fill has been washed 
from the embankment exposing a concrete core wall and re- 
moving earth support from the downstream face. The spill- 
way chute has been undermined and is in part suspended in air 
instead of resting on a suitable foundation as needed. The pond 
was full to the spillway level on the date of this last inspection 
and water was overflowing thru the undermined spillway. In 
the past, a communication from the Boy Scout Headquarters 
indicated that an inspection made after a storm causing heavy 
runoff showed a negligible quantity of water in the pond. 
Apparently the drainpipe is now plugged for the flow of the 
brook has filled the pond. 

Failure of the dam will not release a great quantity of water 
since the pond area is small and thus, danger to persons and 
property downstream is negligible. However, any children in 
the immediate area of the structure might be seriously injured 
should the spillway fail or the core wall collapse as the result 
of the dam impounding water to spillway level. Since this dam 
is over 10 ft. in height above the bed of the brook at the spillway 
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and thus cornea under Chapter 253 of the General Laws of the 
Commonwealth, the owner should either properly repair the dam 
or breach the structure in such a way that it will eliminate any 
danger of accidents to persons that might occur should the spill- 
way collapse or the core wall fail. " 

As pointed out by the Engineer in his report, there is little danger of the 
sudden release of stored water doing damage to persons and property down- 
stream of your dam. The brook on which the dam is located discharges into 
Great Brook a short distance to the west. Great Brook could absorb the 
quantity of water that would be released by failure of your dam since the 
brook is fairly large. There is, however, the danger that the undermined 
spillway itself or the unsupported concrete wall might collapse and should 
any children be in the area of the dam when a failure took place, they might 
be seriously injured. The structure as it now exists was not designed to be 
undermined and unsupported. 

It is recommended that you take the necessary action to either repair the 
structure so that it will be safe or demolish the dam to eliminate the danger 
as outlined herein. 

Any further information concerning this matter which you may desire will 
be furnished by this office upon request. 

Very truly yours, 

HAMPDEN COUNTY COMMISSIONERS 



Nov. 30, I960 



Boy Scouts of America, Inc. 
Hampden Council 234 
134 Chestnut Street 
Springfield, Mass. 

Gentlemen: 

In accordance with the provisions of Chapter 253, Section 45, et seq. of 
the General Laws, Tercentenary Edition, relative to the inspection) con- 
dition, and safety of the dams of Hampden County, you are hereby advised 
that your dam in Westfield situated westerly of North Longyard Road and 
north of the Southwick Town line, has been recently inspected by our En- 
gineer and your attention is called to the following conditions noted and 
recommendations made by him. 

"This dam is still in the same condition as previously reported 
despite the fact the structure was to have been breached to pre- 
vent the ponding of water. At the time of the last inspection on 
November 2, I960, the drain was partly plugged and water level 
in the pond back of the dam was at spillway grade. Water was 
flowing thru the spillway and debris partly blocked the spillway 
opening . 

Earth fill has been washed from the embankment in the flood of 
August, 1955 exposing a concrete core wall and removing earth 
support from the downstream face. The spillway chute has been 
undermined and is in part, suspended in air instead of resting on 
a suitable foundation as needed. 

Failure of this dam will not release a great quantity of water since 
the pond area is small and thus, danger to persons and property 
downstream is negligible. However, any children in the imme- 
diate area of the structure could be seriously injured should the 
spillway fail or the core wall collapse as the result of the dam 
impounding water to spillway level. Since the height of the dam 
is well over 10 ft. above the bed of the brook, the structure does 
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come under Chapter 253 of the General Laws of the Commonwealth. 
The Owner should either properly repair the dam or the structure 
should be breached and done away with to eliminate any danger of 
accidents to persons that could occur should the spillway structure 
collapse or the core wall fail. 

It is recommended that your Board again call to the attention of the 
Officials of the Boy -couts that the dam, as existing, is a liability 
and could be the cause of injury or even loss of life of an individual. " 

Since the dam as now existing does come under Chapter 253 of the General 
Laws, because of its height above the bed of the stream and since there is 
a definite possibility, as pointed out by the County Hydraulic Engineer, that 
some individual may be injured or even killed because of failure of the dam, 
it seems unwise to allow the structure to continue in its existing condition. 
The dam should either be properly repaired and made acceptable from a 
safety viewpoint, or it should be properly abandoned and breached so that 
it will not be a liability to the Boy Scouts of America. 

Our Board would be pleased to have the County Hydraulic Engineer meet with 
a representative of the Boy Scouts, if such a meeting would be beneficial and 
aid you in arriving at a decision as to either maintaining the dam in a proper 
condition or abandoning and breaching the structure. 

Any further information concerning this matter which you may desire will be 
furnished by this office upon request. 

Very truly yours, 

BOARD OF COUNTY COMMISSIONERS 



K ..:>%. ■; 



Sept. 2D, 1961 

Boy Scouts of America, lac. , 
ila.2sjaci©is. Gosmcll 2114 
! 34 Chegtissii Street 
S;pr imgIieM f Mass. 

3bi .aeceirdamce with the provisions of Chapter 2S3, Saefeiss 45, ©t secf of 
fee G©iae*&l laws, Terces&esaary .Edition, relative to the iespecliss, con- 
sHiiost a,B.<l safety -of the slasas e£ HampdeJt Ceasfey, yos are laerefey advised 
tliat fe'sr dam is WeMfieid, sits&ted westerly of ifoxth JUeagyard Head 
asd Bs-rtk of fee Semttssriek fssm Use* has bses recently inspected by ear 
Bagiaeer and year attemtioa is called to the fellowisag eeftctitieas acted aad 
reecxmmeiasl&tierias aaaae by Mm. 

"This dam is still ia the same geaeral eo-Bdltion as pre^iea-ssly reported 
ia asaaal reports and special letter reports. .At the time of the last 
IB-Spectioa oa July 27. s if 4l» it was noted that the poa4 was at a low 
leirei but tie drain apparently was partly plugged. 

ISarth fill was wasites! f ?em the emtmskmemt siamg the flood of 
Asg. I9'S5 axpssisg the concrete core wall .aad resiswiag earth 
.irtiftport froana the dowsstreasi face. The spillway chaste was sjader- 
isiiie-cl at the same time and a porties is mow saspeKded ia air instead 
of being supported oa a suitable fomaetatiesi. TMs conditio a has existed 
year after year. At tiiB.es is the past,, the usclsr.»igaed las rej^Kfted 
water ia storage to tits spillway level. As pointed oat previously, 
failure of tMs dam will sot release a great quantity of water since the 
f>osd area is siiiaH amd thus., dagger to persons aasd property dsws- 
stre&m is as* great, Mowe?er, sbould a cfciM be playing in the im- 
mediate area .of tMs . stractere whea a collapse occurs, that child 
eomld be seriously injared or ©yea killed. Because ©f the pos.sifei.lity 
of serious liability, should sack as accident occur, tine Owner of the 
dais sh©aM either properly repair the sfructsxe or should breach it 
and do away with it. 

It is recoanaxn.eD.ded that your Board again call to the atteati&a of the 



officials of the Boy Scoots tiaat the dais, as esistisg, is not safe, 
tlaat they have bees setifi^d at tlie coadlfion many times aiii that 
these notices are a -matter of official record, fajajry to amy person 
as the result of the cosditios at tlie da,ro might r-esalt Is serious 
eesmseqiieB.ces depending upon what actios, would he takes by the 
iajmred or their fan-liy. J: 

Since fee darn Is -not in a sal© condition as the result of tlie flood water of 
Six years ago sad since there is a possibility, however remote, that some- 
one .eouM be injured by a failure of thm stnactare, it womld seem advisable 
■for the officials of the Boy Secmte e£ America to take tos^ definite actios* 
i& preheat the oeca'rreaee of an accident and tkss tlie possibility ©f *«rioas 
injury ©r death, to aa mdividual, Tlie dam sbcsakt aitfeer foe properly re- 
faired, asd inM.de acceptable Is-obs a safety viewpoint, or it should be 
breached and destroyed is a^eli a manner taat it will not be a liability to 
y as* r o r gasi nation. 

Tlie Board will be pleased to cooperate with the officials of your organiza- 
tion is any way possible aasi we effer the services of the Ca-asty Hydraulic 
Bagiaeer to acidise you in rsaeMsg a decision as. to whether to maintain 
tlbe dais by restoring it th.ru proper repairs or almndosisg it ay brea.cb.iBg. 

Will ycm please consider this matter at your sest business seating wbereia 
sm.ch matters womld normally be §e tlae affieial agenda and then notify our 
Board «£ wliat actios you plan te tak-e. 



Very truly yours 

BOARD OF COUNTY COMMISSIONERS 



Oct. it, 19*3 



Pisaeer Vatifty Canacil, lac. , Ifo. 234 

Bay 8c»t* el Aaef tea 
I.43f Sw#.ff€Mss St. 
West Sfrl«gf«ti, Mass. 



Se-isliefaejE 



to r^fereae* to yo«r c««ic*t»i * Sept. 13., 19tt. «» Cwtely 
H*a*ais«c Eu«i»*e* l»s e**rai«»l fee dam -at thm ammtl poad a* 
~c£a» IAi«« « Po-towte *•»* is Wtttftoid smA repots to w 

Ito^tf Ikafc -a breach &« *•«* : ™*® la fehsl 8 ^* r ma»o*ry wall *** 
timm mm e^fe embaaitmea* section. A» * **»«« ** *» ****■*. 
«fcr is no fe»ge* P«*^ «* **** Ssws wlt * *■" *™«* ^ 

wilkswt eaasiaf «*y js.tssirage. 

As existing* &* i» is sow satiafactosy a*d you **■« complied 

wife., tfee r®^ is-s-s-l @f tfets Basfd, 

BOARB OF COSMTY €OMMISSIOHS.RS 



fjwwi UaCtey CcwKcii 9kc. 



BOY SCOUTS OF AMERICA 

ND. 234 f : /■'. 



Sj.EEN THIRTY-NINE RIVERDALE STREET Telephone REpubiic 7-0204 WEST SPRINGFIELD. MASSACHUSETTS 

September 13, 1962 



County Commissioners of Hampden County 
37 Elm Street 
Springfield, Massachusetts 

Gentlemen: 

This council has finally succeeded in razing the dam of 

a small pond at Camp Robinson on Pontoosic Road in Westfield. 

We consulted with the hydraulic engineer before doing the job 

and believe it jto be to his satisfaction. In Cany event, we 
would appreei atijf :;;:a\!ette-r from the comtniS^ijoners after he has 
made an i^^ietiorv^™ with 

the original request. 

';\C Si ncer^l y, 

i-Cffl 



% :'Rus s|l lt'.G. EKHy ■■'("' 
' ■':■. " Scout : f Ejcecu ti,ve 



RGE/sm 



Copy of this letter send to &eorge H. McDonnell, 
Gtj Hydraulic Engineer, on Sept. 17,1962. 



A MEMBER AGENCY DF: 
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Chapin Fond Dam fka Cunningham Dam No 3 



U15O Westfield 
Located on Chapin Fond. 



City/Town 



Dam 



Westfield 



Cunningham Dam No 3 



Dam 



Chapin Fond Dam 



Name 



Westfield City Water Commissioners 



Name 



Water 



Cunningham 
Chapin Fond 
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Bosr-J of PttMie ~-feste 
City or -.-cstfioM 
City Ball 
-:estfi*M f !;ast» 



3e«i£0& %f ' ftt s&a* -of the Cteaweal L«»& t Terceg&eoasy 

MitiSBg a^lailtti t» fti# tospf ef ioa s . eisatittoa aM safety 
mi ' th» .&&* e* Ewsete CQ%Ha$y y yo* a?@ Ssesefey a&v£s©& that 
yeusr tor 3s«at«& -oil dms-Is $&B& f Just se&tb M Wsmtm 
P&Ms. feaft/feM: mmnttw £s*$eetad by w Bagftceer usi jo^r 

w^mmm^&Mixmm tm&m fey £*£&; 

% l$*g« 2eg lists feeeesBt Mg*l Ss tit® spIHwy 
atMs*d«*ste e2iias«& snJ M«44 $0 :#eacwe&* fit© 
mmmft p%« feint a modest g5atg &iv«tn la the 
MgetittFge gad §M tii# ftp® is msw tmfe fell 
fey&fed&at&e £ugod» %mmm &&& *Hft taettfcff 
p%n .isewM eauset th« tssi? -of t&& das* T&e 
gat@- on. tl» *t@at&bast ©st «f tits mmmii pip® 
afetitiild t». ra$&t«ed ©3* redaaiared s© tMt it 
will m^m p^»«rl^* mi Mi© plug £&»&& fee 
r&BKnred £**© tfte ■:.:.dls-efe^g# -«nd of th» dravoff 

&ay ftarttoe* isfoasatioa e0ne@r1s.iiig this satfesr i&±«h 

ywx say &es£p© Hill M fs^ife«i if this effie© upon reqneet* 

Very tan&y yoass* 



*r 



Thomas F. Sullivan 



William F. Staple ton 



Francis M. O'Keefe Acting County 



Jilt 27 t W'% 

Baa$d of Puhlle Iferks 
City #f : - West* ield 

City lull 
IsisffMM* Mass. 

Oeatleaefef' 

la- '&eee*da8ee with fee passions of Copter 253i See* 4 ? 3 H 

et. ssfcv^rtfce- Seaex^.^**®..- feaeefetfcBiaiear !ltife% relative to the 
Msi^em»*-: : e^i«i*iom. aM safety of the class: of Hai^en County* 
.jfct* Sre^helelsr ateisei' the* jews*- *totar Separfaaeist aam§ la the fsm. : .. : 
: ©f':fci#Iiy sad yoaaMaa iffcaied on Cfrnpis. Pond Just eoath of . . 
Hsap&s Mas* hare Been reeSBiiy ifispeeted fcy oh* Sagineer> sat 
^£--att«ntSea fir called to tae folletf&ig coaflitSetss mtefi art. .. ■ 
x^eeaMa^ioss »ade fcy hia* 

***'■' 'a^rfettif^iw^teg;' -ea S0 ial ^CTiee rawed, 'eunkea 
'.■ ■:^6t*-'-on iep -of' daw filled, ana l#alss investigated art 

■ ^ffpli lWial¥^Fi^^T^a: SISI11 im ■ail Brush *u» 
■jwawifc gspewth eleesed eff of the strueture** 

el^S^slfsiiiSgFstei is fiaay places and eossideratlen 
should he gUrea to Repairing the ©hansel in the -near 
future** 

"lodge? ISrthe- apfilway approies -channel and shotdd-he.'se- 
aeved* the draxeff pipi has a nG#dea plug. driven in. the 
discharge end siad tte pif^ le now under full hydrostatic 
head* leakage tram the drawoff pipe eeuld esase the loss 
of the dam* Tim .gate on the apstreait end of the toawfff 
pipe shouM he replaced 01 s repaired m that 'It wfl! olase 
properly* an2 -the plug should fee renewed fSeoo the dlsehar^ 
end' of the draveff pipe* this voife should fc@ aene ■ 
lnnssdiatsly and the pond torn ions sad feept torn until 
the dravoff gat© is pleeed is. proper watetog order and 
the. plug reaoved f*OH the discharge end © : f the drawoxf 
pipe*** 
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Board of Water Gommlss toners 
Wslsr & : mpmtmm$fc 
Mmmei^mi SsiMlag 
We*Ml€].d» Mii«s-*.etesetts 

la a.c«j«*4®!*<G© willi the provision* ©f Chapter 253, Section. 45, et «eq. ©f the 
G@ae.rat ts*«, Tercentenary Edition, relative $© the ia»f>eetioa« tandttioa 

ia| .gafeif #f the iatas ©I Hsisfsiea Ceaaty, foe a.r© hereby advised that yomr 
|ssi M Sfcapiil Pead aad fsiir dais at T©koa Begerwir have bees recestly 
ilis.pwctei hf eur EBgiiie®!" s,xtd your attention 1© called to the following e©»» 
dittowg aeteii and re^ommemdatieiss ma is fey bias. 

By»ti growth sa the do'was.fcre&m face of the emisaakme&t is -spite 
t'Mck asd should be est down. AH siehris la the spillway ehaatiisl 
should be removed-. The afemfeaaeatsi sispp^f ting the ©ridge sires the 
spillway eha-aael are im poor eeaditioa and ©hsmld is© improved ©r 
replaced with goad coserete atotaasats. 

Settlement was noted o» the top of the d&sa ©mh&iikme&t at the road- 
way surface adjacent i© the ma.»h©le at aboat the center section of 
the dam. This settlement .should be investigated and say defect 
fouad should be corrected. 

Tekoa Sam 

Some of the stose masesxj joists as the dowastr#&m lace ®£ the daaa 
uademeath the spillway notefe seed poimtiag. Yeget&iloa grow tag 
from the stoae masonry joists, should h® killed before the root 
structure damages these joints. 

Settlement was sated ai©»g the outside face of the small wall 
paralleling the dam &n& formisg a portion of the chute downstream 
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of the dam sad on the left feaak of %h& stream valley. TM$ aadef - 
mitring ^r settlement, se»eailect, sfestili he repaired. 

T'fe« esaeret© snagtaa*'^ was okay. The .spillway nsteit was satisfactery 
a»# free ©f defer is. Water levtl is @t©rags was dtsram ateat oxte foot 
fjrom the crest of tfce spillway .astcb &b the daf ©f iaspeetl&a. Abut- 
■oaeat arssas s»*l the ssiail e&rtfe emfeaBkEseat t© the rigltt of tfee spill- 
way were s-ati«Ia.-ct©.rf . la fcfa« ©plates ©I Ik® usdersigaei, tfee daaa 
<w&i safe wises imsf*#et©d Ira* maisateaaace work rteoisaealed h^rein- 
hei&t® shm®l& he deae hf tke ewatr to prevent tfc® aeei for expensive 
ma.lat©nasce at a. later iate. M 

Any £«-a?tti#3f La£©irmatlc«* c^seetaiag thli matter wh.ic.li yisu may desire will h® 
fttjrMiitei fey ffeias .©file© up<m reff&est. 

BOAS.D OF COUNTY COMMISSKHNERS 





{©ffur* of the 

(Cunntg CmrnniBBirriwrs. 

52 j&iaic j$ir«i 



December 10, 1969 



Chairman 

Stephen A. Moynahs 



Board of Water Commissioners 
Westfield Water Department 
Municipal Building 
Westfield, Massachusetts 

Gentlemen: 

In accordance with the provisions of Chapter 253, Section 45, et seq. of 
the General Laws, Tercentenary Edition, relative to the inspection, 
condition and safety of the dams of Hampden County, you are hereby 
advised that your dam at Chapin Pond has been recently inspected by 
our Engineer and your attention is called to the following conditions 
noted and recommendations made by him, 

"This dam is in the best condition noted in recent years. The 
embankment is fair to good. Brush has been cut from the sur- 
faces of the embankment. 

A turf cover should be developed on the sloping surface of the 
downstream side. The riprap on the slope toward the pond is 
rough but okay. 

A large oak tree growing from the top of the dam embankment 
near the downstream edge should be cut down and the root growth 
killed. 

The spillway channel was observed to be free of debris. Better 
bridge abutments are desirable and should be constructed in the 
near future. 

The toe area of the embankment was wet but the condition was 
observed to be satisfactory. 



The irrigation pipe through the dam embankment at the right end 
has been capped, as recommended. 

On the day of inspection water level in storage was at the elevation 
of the spillway channel and was overflowing through the spillway 
at a fairly high rate. 

The dam is safe but the large oak tree should be removed and the 
owner should begin to develop a turf cover on the downstream slope 
as recommended." 

The large tree growing from the top of the embankment at the downstream 
edge could, if blown down in a high wind storm, cause a major void across 
the top of the embankment which might result in the loss of the dam. It is 
recommended that the tree be cut down early in 1970. 

In the budget for Water Department maintenance, funds should be included, 
in the near future, to provide better abutments for the bridge crossing the 
spillway at the dam. 

Any further information concerning this dam which you may desire will 
be furnished by our office upon request. 

Very truly yours, 

BOARD OF COUNTY COMMISSIONERS 



Cook Dam 



O Westfield 
Also see: Dam .Report Section - Westfield. 

City/Town Westfield 



Dam 



Cook Dam 



WESTFIELD 
D21006 



COOK DAM 

D21006 

NO IMAGE ON FILE FOR THIS RECORD 



(INFORMATION EXISTS ONLY ON A FILE CARD FROM THE 
OFFICE OF THE FORMER HAMPDEN COUNTY ENGINEER.) 



Crane & Company Dam 




tgafi Westfield 

Dam located on Little River. See also : "Stevens Paper Company Dams aka Crane's Mill Dams" 
DSLO30. See also: County Highways (Westfield) - "little Kiver Dam - Crane Brothers". 



City/Town 



Westfield 



Dam 



Crane & Company Dam 



Name 



Crane & Company 



Water 



Little River 



fNgferiiary 17. t 192S 
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Iffeils Wmmm Imsim &r® s©t serious at 
present # it will h® letter to Mots tkem rig j>s±rs€ * 
lepsirs sis© fitoitM tee asiie @n tlie .stone w#rlc @f 
flie retaining wall ani $mab ef tli® neartii afeiatiitirt 
Isgr resetting soiaa of *Ii« mtmms sal. psimtiiig with 
cement mortar," 

|I©w t 5 ;ef©r@. s in .siiesrisiaee sltls 8«sti©m 46 
of salt Chapter * it is- .©ard^r^A that tie sfecnre r#©€«i« 

oaaiatt-oas ibe <? - led. wiiii im a T«ase.ria'tas time* 

Yours ?©.ry timljr, 

COUHT OeiMISSIQIllS 



Olisiisasa 



.\J^.£jrs..^:i:3J^4jZ^^*~.'-\*£-: 



%/.-:■-£?'' .#' : . ™"'T 



.aJ::ti<:- 



=«'■■/■■ 



Msreti £4, 19£6 



Mr. t , S. fuller, 
Crane Jfc Qosgsajy, 
ffestfield» Mass. 

Bear Sir? . 

T&iar letter of Maxell 10th reeelved relstirs 
to yotir tan in West field, saa& tfee writer notes what 
you s^ r ia r-egsrt to lairing It repaired as soon as the 
water is Ism ©sough to fee ixestii dowa* s© tfeat our Engi- 
neer ess a4vl.se yosir -Ooiapsuy witat lie tfeiBfcs Is tli© 
pr ©per pr a ©edmr e • 

Eiai.Iy sate tti« proper Bcrfcatiom so tbst this 
matter will not he overlooked is tfce esrly ttoanser. 
is© wlil fpjaiiy lias-f Mr* Janes t* ligii®, cinr S^i-ne^r, 
meet with your people relative to tfc-ls natter at that 

tiia©« 

"fours ve'Tf trrnkj* 
00U1W OOMHISSIOISBS 

§SC/1 




r^=^ 3fcYHaK^riS! 



ESTABLISHED ISOt 



WBKTFIEL!> OFFI.C35 - WESTFIKLO, MASS. 

March 10 , 1926 
County Gomsiissioners f 
Coanty of Haspden s 

Springfield^ Mass* 
Gentlemen* Attention of Mr. George s. Goolc f Ohairmai 

Reply to your letter of February 17t.h has "been de- 
layed oa account of our proper authority being out of 
the city. Our dam was built in 1903 under the super- 
vision of Ellsworth & Kiikpatrick, Engineers, Holyolce, 
Mass* ¥o expense was spared to have it first-class in 
all respects,. 

After the dam was completed,, however ? we found a 
cotiple of leaks such as you mention and a lot of work 
was carried on by digging out back of the dam to locate 
the trouble. In addition to this, large quantities of 
cement and stone were dumped on the inside of it in an 
effort to remedy the defect, but without satisfactory 
results* 

In view of this could, yon send to our mill at some 
convmient time the engineer who made the recommendations 
as set forth in your letter? Probably he could make 
suggestions that would help us out of the difficulty as 
we want to meet the requirements as far as we possibly can* 
Of course the work could not be dore at this time of the 
year on account of ice and high water, but it could be done 
during the summer season when the water in pond could be 
drawn off* We would keep this matter in mind, and advise 
you- when to have jour engineer come over* fhis letter is 
conf inning oar conversation by telephone this morning. 



3Q f £fR 



Tours very truly, 
CRAKE & GO. 1HC. 



/? 






ESTABLISHED ISOI 



WKSiTFISSU* OFFICE - WESTH KLB, MASS, 



July 16, 1926* 

Seo. 8» Oooto s Ghaiman, 

Comity Coram! ssi oners, 

Springfield, Mass* 
Bear Sin 

Heferriag to your letter of March 34th, w® 
write to a&Ylse that the water is now quite low In our 
pond and it would probably be a good tine for Mr. Tiglie 
to come over and see the leaks in the daeu 

If you will kindly notify us when he is corning* 
w© will "bo on hand, to go over the matter with him. 

Ycrars very truly, 

crahe & 00. ibc. 
jct/p 





K/tf/ 






^V^r^L 



Me j l.? t Ifm 



; \ ' " . * 

-'-*....= :- 37* ? .' - •'!.£ o/ 1?'j - * c *-r ~n.rl,h£/' srerael 

r, "ie'.f " i- : •* M- * 1. -i.e li:; of .es.fi ",1c, .-js-s 
-*..;., i s c^e? \ r^.» sr.^ir&ei „-i.£ ^a7 % j^oi'.isr is 

- •* - '" ^ > - /■ * *•- 

■si," ^~;r- ~:>e ©srxjsrs ;:?r^i:m cox^-ccis 7,i~!i the 
i* ■-!. .■>*:« 'r t :, f€5f f -Ahic-r, shoald V* re^i-ei 

Asf fsrt'her iMf©r«tfei#fi e0s©srmiag tills setter 
vhieli jsm se- j ileal re will fee fs»li§iea by tfeis- eff i&e op&n 

G011sf¥ €CB§MlSmCSlS§ 

By__ 



"Sla IriSsT/ 



Curtis Lanes Dam 



O Westfield 
Also see: Dam .Report Section - Westfield. 

City/Town Westfield 



Dam 



Curtis Lanes Dam 



WESTFIELD 
D21008 



CURTIS LANES DAM 

D21008 

NO IMAGE ON FILE FOR THIS RECORD 



(INFORMATION EXISTS ONLY ON A FILE CARD FROM THE 
OFFICE OF THE FORMER HAMPDEN COUNTY ENGINEER.) 



Florek Dam aka Florek Dairy Farm Dam 



195& Westfield 

Located on property of Florek Diary Farm. 



Abutters 



Florek Dairy Farm 



City/Town. 



Westfield 



Dam 



Florek Dam 



Dam 



Florek Dairy Farm Dam 



Name 



Florek. Kazimierz 



Streets 



Granville Road 



Augmt 13, if 58 



tie .m$mUM a@i4 
W«»i$t«M» Mmm* 

Atti My. Fle*«it 

I hays .m*4e a -pmlitrdmmY mmmimiim to $m» field and la tfee eg&c* of &* 
.#if# ©I .f©s» p* : ©|is*«£l lam awt tit© plana sf Sms ttimstew m pmwm^A W tli© 
0., $. B«ft* ©£ Agttssltw©. Hi #tt© ***m* smtiarfaetwy fe&d.lft* imaa. s® 
plaiiis#ci s itiiitM S® * salt stro«tow» &a«i p*evid* you wiSi a §««# pegd fat 
f stir immaSBg p»f«# « ft. 

1 a#te im ssasaimlag »fet!«t #1 ©I £** ptnas ia tfee &«ld, Hurt iti# topo§!rft$tfcy 
jtutt «pi : l»4m itf fee d*m do** not e#in«Mt wl& eeaittieat as tttgted* fift*«d 
ug&A tfc# c#mtf fliae of ftis dam, a« ps-tafed out to rm *tiaa 1 was wife pwi «m 
TiM*d*$f August If, 1958* Itef @ *lw*uld b* * mlley *lunm ©n tfe* €«tii«r flsa 
«t# sling is « g*aefal west #»f ft©;»&w#.#t«?ly 41* neilas. ftif.it Is %« mMmf 
tins* d»*«'i#* «t» *$t«* iwmm Wm tpsag 1«I# tstn t&* watt Ie«#fe« I <&*$$<. is* 
dlcattd upcta the p Urn app*0sd«Mit«ly vfamw* tMu «ti«f i» located «i# lm«« 
e* msm MS a va&ay Hurt U aaowa im a g«a#t nl ao* fa**iy diiradttea. 

'ffe'S w not as * '-ir^„"*a^ii *- stfce^ ^ n~*~ it %-j r.^U^l ilK* «^ty >- ,-.*~5- 
bW&etioa "^ tho dar . Iwerer, I th.rjjhf y« *"i$!»t lUe to -^ ihi » t ihj 

aft*?i»t*rm *>* i&c i e, t. « A«/* <jus.tt.ro ^or 3^*^, ',-& «.»^e tfes?y s.Jb'* 1 *~ ./f 
Use c.J0jfc>n3*<* fa shaw ttna c«acUtv;aw that i»w ci-t mtho ,':«*i ^' wu o*«,»t 

is reviewing «&®*t flsa@ 1 4o ^#S a@l# »f istsllsd ii»€mssi@» ©f ^w twaitment 

sf tfee snflse« #f ^® tints mr t^d #m®?ftasf a^Illwsf . 

Final fia»# a»i ©fecilicatieaij *.*£ tile ^r-* of»e^ c m-tr^tion whvui^ ac t jj.e- 
pared and two copies ssteiitto^ bj ya. tc fee t lfi»^j »; C otaty ^o^ *,^j 4>asi , 

c©rtala fee s*se®isini.eai0# data ana the atx^t jaal .*ata * ,e?MI^ac ae»'e arbo*c 
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C@KiiBls»sii#ts, g»i«slt a I#tt«H? ®f re^usst asking Hi® C@omi«iii^s?i f« 
p^s«siii»l©m l# teiM Hi© 4&m„ as mtihm*& is t&« srjimfieaMcims asi m nhmm 
©a fee pis*® ym fit©, la eeaflitig lint p lass masl sf©cilicmtl@ae ft» aitsiiM »afe- 
iaa.it s eJisek main ant to fispif 4©a Cmm$tf is tl&s ani#aat srf IS* 8© t# cawi? tfe@ 
filing fe®.. Mt#.t flag e©agtifsstl«i p Imm iniiss i»@» filet witli fee Getssttfr » s 
saisaflisff r«^iew will ili« It© mai© nisi & ^ep#i*t #*i&rai*te«l ly tli© iisier® igaai 
I© ill© Cststtf €«iimif #!#»«;«« IVa i^HI ili#ti lit aetlfiiiii ©f nasf cfeasits m®$m& 
a»*t ! vii«e fee titnf 'ttefiii esast? settos of ito f sr©$#*£t» 

If yea h&wg «j ?iti«iitis» ©a tilts mutter, fciadlf sail ©if write tl» »«d©fs%i»il, 

Us© f Isas aa«i tfiiiafieifcMoms muhwMt®^ t© m ay® retasssi I© y« s @aei©s#4 
is ft® £tta.tis©4 pacfeag®, 

Very tfniy f#ars, 



€»©c».ge ft. MeBenatU 
Cesuff Mydsmalie Eitgisfeiw 



SiiM/isfe 



WATER SUPPLY 
SEWERAGE 
SEWAGE DISPOSAL 
STRUCTURAL ENGINEERING 
ELECTRICAL ENGINEERING 



TIGHE & BOND, Inc. 
CONSULTING ENGINEERS 

BOWERS and PEQUOT STREETS 

HDLYDKE, MASSACHUSETTS 

TEL. JEFFERSON 3-3991 

George H. McDonnell 

Philip W. Sheridan 



DAMS & POWER INSTALLATIONS 
HIGHWAYS & BRIDGES 
HOUSING DEVELOPMENT 
WASTE DISPOSAL 



CD Westfield 



August 13, 1958 



The Hon. the Board of County Commissioners 
Hampden County Court House 
Springfield, Mass. 

Gentlemen: 

Enclosed for your information and file purposes please find a copy of a 
communication sent to Florek Dairy of Granville Hd. in Westfield, Mass. 
pertaining to the request of Mr. Florek to construct a pond on his property 
to be used for irrigation purposes. 

The drainage area involved is only a third of a square mile and the quantity 
of water to be normally stored in the pond is only slightly more than one-half 
million gallons. However, the height of the dam is 17 ft. and consequently, 
I have notified Mr. Florek that plans and specifications must be filed with 
your Board. 

I have met with Mr. Florek here in my office regarding this matter and 
met with him in the field on the site of his property to review the proposed 
construction. 

The enclosed copy of the letter to Mr, Florek is self-explanatory. No doubt 
he will be filing complete construction plans and specifications with your 
Board in the very near future. 



Very truly yours , 





& 



ieorge'H. McDonnell 
County Hydraulic Engineer 



GHM /mb 



C» Weetfield 

Oct. 26, 1959 

Mir. Kartell® 3? 21 Fiarek 
OraiwUl* aid. 1 '* 
W**fcfi£td, Mass. 

©#ar Mr. Florek; 

^aferaac® is naade ta the pr ©poaed 4am to b« caa#tr«.st©si aa ymir property 
fey 6li@ {nirg3#§® of larwiiag a pad fees be ased lay irrijgatiaa &»# mUcatlaaeoua 
firming gn&popei. 0s Qefc. I, .If SS, yea requested approval of a-laoa aai 
ipecllteiliiitii lor the e&sMfcuctioa ©I {fee dam imm. She Soasty Caroratesloa^ra 
of HaiSaptia County. Thtrapproval was greated la die form of as later* 
Imc^MffW^mm dated Oat. 2§» 1998. 

Os this data, Mcssstsy, Ssfe. 24 e !?9f, eagiaseriag representatives from tht 
!J. S. @a&#«rvaii©a Sspt, #islt«i my office aai 4iac«»#«d with me certaia 
etoagi* that you wish I© mate® la eaa&ecttas with y®«r proposed dam. ll i§ 
my ii»i.s*»l»adiag that you flaw purchased asm© caacrefce sewer pipe fy «i a 
contracts*-. a>a<a read or Bewm project la Springfield and that yoa with to use 
this caacrate »*w*y pipe is eaaaad&aa with y&u? overflow thru the iam and 
the vet Ileal, abaft So be built la relation thereto. Th« plane that are on file 
and ushlca aava been appr^yad ©all fs» fcha standard corrugated ir©© typ© af 
ccuastracttoa. If yaa plant® &se th$ eaaarata pipe dairarlbad. is me fey the 
Caaeeryatiaa Service eagiitaara. 4&%m§ your wsyk, it will be sacassary f© 
change the deatga of tha dam aad to fit* with III® County Commlaeioaera 
revised plaas ebawiag the eaastraetiaii as you now a.rs planning. 

Geaerete pipe will fee acceptable Sara ifee embaakmeat; of yaar dam p rovided 
that the pips is laid at pr©p« grade, la thoroughly and well cradled eo that 
it eaaaot settle and provided that «ach joint of the pip© is xm4% watertight. 
Watertight joint* cannot be ohtalaea thra the a*« of cement groat as a 
joiatiag material. A rubber or mechanical type joint ahould be provided 
to make the joint watertight. Ateo* proper cut-off wall© or eollare, so- 
called, mast be Included on the construction to prevent #e@pmge from 
occarriag along the outside surface of the concrete pipe. Then© cat -off 
walla will naturally encircle the concrete cradle that must be pour#d t® 
support the pipe. 



C4 - W©st£ieid 
Oct. Ik, If If 



It it ray wtts^s-ilaiiiiag that the ftp® you. i»w havo ©n h«i4 hag been ®Ma>if»d 
e® surplus pipe froro the ceaslvactlea j©fe h«r« ia&ef ©?e m«atioae<L §isc# this 
pipe will 1m§ weed m th« ©raba>akm«sii ©I y tus* 4&m«, the g»i$»« fthoaid fee £li?*fc 
qiislllf pipe a»4 yea shcmk! o'bl&ia a. §tatem©at ivstn Ik® imsp®cllag ©itglaaer 
o>a fchs ceaatrueliea f»rgj©«:t t!i»i fcbws pip# y©» parch&ged, in not 2?@j«8€t pip# bat 
i© «arflm$ pip® of first cp»lttf , If this p t ©j«et frona which you purchasus^ tht 
ptpsg is nadeff the ctijfectiena ©I the P©pl. of Sheets mai. Eajjlaess-lng ia %yiag» 
fie!4» y@a eaa pyi&liaMy obtain a ces-tifie&fce fe« that S©pai'l.ra»»l» taiteiifeiag 
ife&i the j> ipe yom psrcfeaaeil was fc«.s4 to be satisfactory aM was s©t #*d@re4 
tiii erf the Job fe«sf»§e ©f iefeeti. Th« pipe te be agseti ia the ®m¥aata«fe ©f 
f®w? &nm 'm as tmp©i?tast gftsi of yous tut lace eesitu'ttetioe program. Leakage 
#ithti? 1st© ©sr f*#ia ifc® pip* ccmii «am»« maj@ir itfficwtttes ia yaw «a.f*tli 
Mmfetekmftit &s€ might *¥«m result la fehg fa-ite© of f@m? dais. C0a«sp«istly, 
I am e#»ifcln thai yarn d© set wish to iasta.ll ia you* dam any malarial thai might 

Bspfaw yrece^ilag with asy aetaal eonatrucfcioii, th# r®Fi##sl plana $ how lag th«t 
Jaa. as it aeteatty wilt he built @h#ttht be filed with the County aad affrovect. 
Als.©» feefsf e y©m actually stay! ^©aitrti^li©^,, kindly melily the «ua4#rsiga«4 
well la sivaace ©f your eoastsruefcioja «£ae«htl« eo that 1 may insect th« 
w» k an it p#ae#estit. 

Plaa#« i© sot h#sifca£# to sail apes, th« iia4®x#tgB.e£i at aay tim« £oy aagise©rlag 
asslftaae« and advice la e®na«ctlon with, ysar preset. 

¥es*y truly yours. 



County Hy4f»iiils -'ISagiaeer 
OHM/f 



CD W®«fi @W 
Ostobes- 26, 1959 



|iei,-fe.eo^et te rtk^lj^S^"?*™ * **• ««* - West- 

plaa»---tQ;butJd-hi 8 da-n «#«, I sm# faa ^® notified ma th*t Mr iri« , 
»hown ® ap l 4s@ . .a pprowd % Board I K, § ** »*•*«•* •«* 

^j;^:^ Board, UMr . F^^^T^^' «*«d plaa. .&m d 
I^.T th r fea ^ -serial. 2^2?^ S T ^ ** ^ *■ 



Very truly yours, 



C^uat F Hydraulic Eagiaeer 
GHM/ab 



Enc. 



rORGE H. MCDONNELL 
PHILIP W.SHERIDAN 
EDWARD J. BAYON 

TIGHE 
eBOND 




CIVIL.SANITARY AND ELECTRiCAt ENGINEERING 

INVESTIGATIONS, REPORT5, PLANS AND SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



CONSULTING ENGINEERS 



CD Westfie-ld 



October 26, 1959 



The Hon. the Board of County Commissioners 
Hampden County Court House - 37 Elm St, 
Springfield, Massachusetts 

Gentlemen: 



BOWERS AND PEQUOT STREETS 

HOLYOK E.MASSACHUSETTS 

TEL. JEFFERSON 3-3991 



Enclosed please find a copy of a communication sent to Mr. Florek of West- 
field in connection with his proposed dam. Engineering representatives 
from the U.S. Soil Conservation Service have notified me that Mr. Florek 
plans to build his dam with materials other than those as specified and 
shown on plans approved by your Board. I have sent the enclosed commu- 
nication to Mr. Florek to advise him that in changing materials, he changes 
the problems of construction and design. Consequently, revised plans should 
be filed with your Board, if Mr. Florek definitely goes ahead and plans his 
dam with the changed material. The contents of my letter to Mr. Florek 
are self-explanatory. 

Very truly yours, 




George H. McDonnell 
County Hydraulic Engineer 



GHM/mb 
Enc. 
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GEORGE H. MCDONNELL 
PHIL'P W.SHERIDAN 
EDWARD J. BAYON 

TIGHE 
iBOND 



CiViL.SANITARY AND ELECTRICAL ENGINEERING 

INVESTIGATIONS, REPORTS, PLANS AND SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



CONSULTING ENGINEERS 



BOWERS AND PEOUOT STREETS 

HOLYOKE, MASSACHUSETTS 

TEL. JEFFERSON 3-3991 



CD Westfield 



May 






1961 



The Hon. the Board of County Commissioners 

Hampden County Court House 

Elm Street 

Springfield, Massachusetts 

Gentlemen: 

The enclosed is a copy of a communication sent to Mr. Florek: 
of the Florek -Dairy, In Westfield, in connection with a 
conference held with him and a representative of the U. S. 
Soil Conservation Service on Tuesday morning at the site of 
a proposed dam on the Florek Dairy farm. Mr. Florek has on 
file with your Board approved plans and specifications for a 
dam. He wishes to change the spillway design and use materials 
he has on hand. The undersigned has pointed out to him that 
he will save nothing by using the materials on hand and may 
even increase the cost of his dam. 

The contents of the letter discuss the matter In detail. I 
thought you might wish to have a copy of this for the file 
on this case . 



GHM/cmb 



Very truly yours 

*-~"^ ^eorgeHTMci^oianfeilF 

County Hydraulic Engineer 



Foster Ham 



tgafi Westfield 

Forest Dam located on little River. 



City/Town 



Westfield 



Dam 



Poster Dam 



Name 



Poster Machine Company 



Water 



Little River 
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COOE£. : 

WESTERN UNfON -- A. B.C. 57* EDrTION 

B&NTLEY'S COMPLETE! PHRASE CODE 



May 22nd , 1933, 



Commonwealth of Massachusetts t 
County of Hampden , 
Springfield j Mass, 

Gentlemen; 

Your letter of the 17th received, and we note that you have re- 
cently inspected our water power dam, and you found that same was 
leaking somewhat under the bulk head. 

We immediately inspected the bulk head, finding that it was leaking 
somewhat, and has been to our knowledge for some little time, as we 
did not think that it would do very much damage. We intend to get 
the specifications of our structure at the dam, and look into the 
matter and see if the leak can be stopped. 

Xt seems to ue that there is no reason why we cannot take care of 
this satisfactorily to you. 

We will write you again as soon as we have this trouble eliminated. 

Trusting this will be satisfactory to you. 

Yours very truly f 
FOSTSR MACHINE COMPANY. 




President. 
JOMK/R. 



BUILDE RS OF 

SPECIAL MACHINERY FOR ALL FIBERS. 

W. C. CHiSHOLM, President a Treas. 

A. B. ROOT. Jn,. Vice Phes. a Gen. Mgr. CABLE ADDRESS: 

D. W. BHIDGMAN. VICE PRES. COWETUBE 

E. C. CONNOR, Sales Manager 



efiB&JMiySjSi,TOAk 



December 23, 19U9 

Mr. Thomas F. Sullivan, Chairman 
County Commissioners 
County of Hampden, 
37 EJjn Street 
Springfield, Massachusetts 

Reference: Your Report December 21, ±9k9 

Subject j Foster Dam on Little 'River 

Dear Sir: 

Your report of the above date is acknowledged, advising of the findings 
of your engineer on a recent inspection of our dam. 

The condition he reports is known to us sad $ as a matter of fact, has 
been observed over a period of approximately two years. 

During the summer of 19 48 we made an investigation of this situation^ 

we did certain repair work on tfte floor of the canal as a result of which 

the leakage from this source was stopped* 

Some years ago the writer had considerable experience in the matter of 
'these hydraulic structures and would be glad to talk with your engineer 
about the problem if he would call on us the next time he is in this 
vicinity, 

lours very truly, 
FOSTER MACHINE CO. 




B. Rootj, Ji 
Vice President/ &i General Manager 



AJbRthc 



Copy of this letter sent to Tighe and Bond;, Engrs, 
on January 3a 1950« 



December 21, 1949 



Foster? Machlae Company 
Wssifield, Mass, 

Gentlemen: 

In -aoeor&aac© with the provisions of Chapter S53, 
Section 45 st seq,. of the General taws, Tercentenary 
Mitioa, relative -to the Inspection, condition ant safety 
Of- t/lie daa# of Haispden Ootuaty, you mt® hereby adYlsed 
that your class located on little Hiver has been Inspected 
by our Sngin&er and your attention is called to the 
follow i rsg conditions noted and reoossaandations made by 
him.; 

tt Xn a recent inspection of your da© on Tittle 

Hirer a l©gk was found n-nfter the corner of 
the abutment between the canal a ad the dam. 
fiiis leak appears to be of rsoent origin, and ' 
its canae should be investigated" and the leak 

m top pad, n 

Any farther information concerning this matter which 
you nay desire will be furnished by this office -upon 
request. 

Yours V3Wj truly t 

eitTlTY COMISSIOHRHS 



B ^ Thomas F. Sullivan 

"" : 0hairraaif 



Charles W. Bray 



William F. Stapletom 




FOSTER MAOHIHE CO, 

WE3TFIELD, MASS,, U.S.A. 

December 1, 195^ 

Commonwealth of Massachusetts 

County Commissioners 

County of Hampden 

37 Elia Street' 

Spr ingf 1 eld , Mas aaohus e 1 1 e 

References Xour Letters December 21, 19^9 and April 2g, 1950 

Gentlemen s 

The repairs to the abutment at our dam, as referred to in the shove 

letters, has been substantially completed by performing the following 
described work, 

1) Hew gates of copper sulphate treated lumber have been installed. 

2) A wooden timber wall on the north face of the canal adjoining the 
abutment, approximately 12-5 years old, has been replaced with a con- 
crete wall and over the interior face of this wall, the floor of the 
canal, and the adjoining face of the abutment a 3-ply waterproof mem- 
brane was installed, 

3) On top of this membrane, a 6" vertical layer of concrete has \)@®n 
poured on the vertical surfaces and a k* layer of waterproof concrete 
on the bottom of the canal for a distance of 35 feet bring this work 
well below the abutment. 

k-) Around the outside face of the abutment we have Installed a sup- 
plementary concrete wall to prevent future erosion of the soil under 
the abutment. 

This has effectively reduced the seapage under the abutment to a point 
where we hope no future erosion will take place and we consider the job 
completed so far as your formal request is concerned. 

We would appreciate it if an inspection of the dam might be made and we 
be advised that the work is acceptable as complying with your request 
and that such note be entered in your records. 

Yours very truly, 

FOSTER MAOHIHE CO. 

s/ A. B, Root, Jr. 

A. B. Root, Jr. 
ABRshc Vice President & General Manager 



SPECIAL MACHINERY FOR ALL FIBERS. 



v. c. cms holm, prk.de.it a tre«. CABL I1 D 1 R F S 



b. root, Jr.. vice pres. a Gen. Mgr. 

D. W. BRIDGHAN. Vice Pres. 

E. C. CONNOR, Sales Manager 



COMETUBE 



December 1 ? 1.950 

G oramoirwea 1 th of Mas s a c tots ei ts 

Conn ty Goianris si one rs 

Comity of Hampden 

37 Elm Street 

Spri.ng.fi eld , Massachus et ts 

Reference: Your Letters December 21, 1?W *nd April 28, 1950 

Gentlemen; 

*-- r^elrs to the abutment at our dam, as referred to in the above 
ietteSrS^een substantially completed by performing the iollowxng 
described work* 
1) Wew gates of copper sulphate treated lumber have been installed. 

2^ A wooden timber wall on the north face of the canal adjoining *e 
ato^ent, approximately 125 years old, has been replaced mth a con- 
^eto wall and over the interior face of this wail^tiie floor a, tne 
canivnf tSedioLing face of the abutment a >ply waterprooi mea- 
brane was installed. 

r) nn ion of this membrane, a 6" vertical layer of concrete has been 
3) On top oi ^ LUI - 3 .„ x f waterproof concrete 

noured on the vertical auriaceo ana a u xaye* ux *. 

on the bottom of the canal for a distance ox 35 leeb bring on-s ,ofk 
well below the abutment,, 

I,) Around the outside face of the abutment we ? OT8 *^^* a ^£ 
plementary concrete wall to prevent future erosion of ,ne .oil und-r 
the abutment* 

This has effectively reduced the seapage under the abutment to a point 
iKre ie hone no future erosion mil take place and we consider the job 
completed so far as your formal request is concerned, 

i i «^^-i-« it if an -inspection of the dam might be made and we 

We would apprecia le i u n an xu.jp ct, uj.uu uj.. 



Comity Gornmissioners 






December 1, 1950 



be advised that the work Is acceptable as complying with your request and 
that such note "be entered in your records. 

Tours very truly, 

FOSTER MACHINE GO* 



ASH. : he 




A. B„ Root, jT f 

Vice Presiderri/ &- dene? 




manager 






^n^ 



Mr^Root of the Foster- Machine Company s 'West-field, telephoned 
'De'deiBl3eir' : 2a f . : i9^9 'td say he will be; .; away, the : next two days in 
"case--- the-.- County: 8 a HydraiiliS; Shgiheer -Ms:- planaing- tQ.. : go- to 
testf : isM-to- me: Mr* Root in doi^li&iicse-.. with/ Mr>: : : Boot's letter 
■ : aftted:;B'8demlDer^ . 2'3, i9^|., .'." Mr *,' Root; has. /known,' th&.leeJt' has been 
■:" there/ f or" ad duple of years- and that : it/ is/hdtvgetitihg: any worse, 
f o^M-/like\ l io;, postpone "the.- needecl : : r@piairs : / yatil Spring* ■ 
He feels/ there; is; a;o. imme'&iat e danger and that ithsy are watching 
It;-, 'fie will toe ple&se&'ta ^'ee^^hg/Oouhty'S: Engineer/ any time 
after next Tuesday, ' January/. % :l$50v / 



JAMES L. T1GHE 
PHILIP E. BOND 

TELEPHONE 
HOLYOKE 5525 



TIGHE & BOND 
CONSULTING ENGINEERS 

189 HIGH STREET 
HOLYOKE, MASSACHUSETTS 



WATER SUPPLY 
SEWERAGE 
SEWAGE DISPOSAL 
WATER POWER 
DAMS 



February 6, 1950 

Set Letter of 12/23/49 
from "Poster Machine 
Company 



The Hon, The Board of County Commissioners 
Hampden County Court House 
Springfield, Massachusetts 

Attn: Thomas P. SulliYan, Chairman 

Gentlemen: 

Qn January 26, 1950, the Foster Dam on 
little River in Westfield was reinspected by the 
undersigned, in the company of A, B» Root, jr., 
Yice-Presldent and General Manager of the Foster 
Machine Company. 

The leak referred to, in our report to 
the Board, was not serious and of an emergency 
nature , though it did warrant notification of % the 
owner, The leaK has not increased during the past 
few months, and it appears certain that repairs 
to the dam and wall foundation can tie deferred 
until the summer months. In the meantime, Mr* 
Hoot and the undersigned will inspect the leal: 
from time, to time. ( to he certain that it does not 
increase in volume, 

Very truly yours, 




w , fw'-jtc Bonne 11 

Count; y Hydraulic Eng f r, 



JAMES L. TI6HE 
PHILIP E. BOND 

TELEPHONE 
HOLYOKE S52S 



TIGHE 8i BOND 

CONSULTING ENGINEERS 

1B9 HIGH STREET 
HOLYOKE, MASSACHUSETTS 



WATER SUPPLY 
SEWERAGE 
SEWAGE DrSPOSAL 
WATER POWER 
DAMS 



April 26, 1950 



The Hon. The Board of County Com™ .^io^r. 
Hampden County Court House 
Springfield ^ Massachusetts 

Attn: Thomas F. Sullivan, Chairman 
Gentlemen: 

Enclosed for your Information and f ±1 * s U a 
£S?f?^ le ;^r sent to the Poster Machine Company in 
rfestfield. 'the Company plans to use an area of land 

J^ a ^t?"? W rn h ?-i r i da S ° n Llttle Rlver as a ^^oTarea 

101 diai,yj?,iai. to fill their canal. The ur.der^ned 

inspected the area this past week to determine" if the 
p, armed work -would endanger the dam. abutment o^" canal 
spillway and wall. ^ ldI 

The work ? if car vied out as hi anned will nnf 
endanger existing structures. The lette? is seiflet^an 
atory and since the Company does not elan any wo^h S^He 

™ S^^i^ 6 J re P ar fi?? n of Pi™ and' specification^ 
ana uie uling oj. a petition wi th vour hoard wnln riot- 
be necessary, " '" 



to tiis©,, 



Trie undersigned will inspect the work 



:'rom time 



Very truly yours. 



G, r H. MdDonnell 

County Hydraulic Engineer 



cop y 



April 28. t 199> 



Fasten Maeiiiae Company 
South'. Broad Street 

^stfieid, Mans* 

Attention! Mr, A, B, Boot 

Saatleiieait 

This Is to confirm my conversation with yo» 
on the 25tk of Aioril pertaining to the- excavation of 
material froB an area below the Am on Little River, 
emd feetufeen Little River and your easal eabanksient • ' 

It is g&axmed lay your eoapany to ©xcairate 
material team this described area, and to- use the 
a&ierial is filling the exisfciiig canal* £he existing 
eanal is to fee 'replaced % ■ pipeline laid in -the feed 
of the canal prior- to. the- filling operation* i^ovlded 
that tte excavation work is not carried on to a depth 
.fcelav the natural grade of the river hed$ and the 
limits of the borrow aroa do not approach «ithl& 
approximately 75 to 100 feet -of the apron' of the dam 
and the eanal spillway » approval of the proposed b©r:i*ow 
area is hereby gtvenu ■ Excavation en the upper end of 
the borrow -area shonld not be carried. ..below the ©Xeira* 
tion of the end of the apron of -the dan. 



■fry, 



fery truly yowis t 




County Eydranlio leg ineer 
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JAMES L. tighe TIGHE Bt BOND WATER SUPPLY 

P T E l B r CONSULTING ENG.NEERS S^.sposa, 

J„ZZ"' " 189 HIGH STREET WATER POWER 

H(jLTUl\L 53£3 

HOLYOKE, MASSACHUSETTS DAMS 



December 11, 1950 

Res Letter from Foster Machine 

Co B| Westfield, Mass., 12/1/5*0 



The Hon. The Board of County Commissioners 
Hampden County Court House 
Springfield s Mass. 

Attentions Thomas F. Sullivan, Chairman 

Gentlemen s 

In reference to the letter from the F^ste.r^, 
M§®y^^_C9SSiS3C of Westfield , Mass* s dated December 1, 
1950 » we have made periodic inspections of the repair 
work required on their dam, and submit the following 
report t 

The repairs to the Foster Machine Company 1 s 
dam were started in the early part of summer and work 
has continued from time to time through the summer and 
fall months* The undersigned has inspected the repair 
work during various stages of construction and has found 
that the workmanship has been of good quality and the 
methods used satisfactory in all respects. 

A final inspection was made on December 1, 1950, 
in the company of A* B s Root ? Jr., Yice 'President and 
General Manager, and it was found that all work had "been 
completed , and, though the leakage had not been completely 
stopped, the danger of materials being washed from under 
the abutment had apparently been eliminated • 

The work as completed to date is acceptable and 
hereby approved* 

Yery truly yours, 




County Hydraulic Engineer 



BUILDERS OF 

SPECIAL MACHINERY FOR ALL FIBERS. 



W. C CHISHOLM, PRESIDENT & TREAS, 

A. B. ROOT. JR., vice Phes. a Gen. Mgr. 

D. W. BRSDGMAN, VICE Pres. 

E. C. CONNOR. Sales Manager 



V^sa^iE^n.fess^i^iL, 



CABLE A0DRE5 
CONETUBE 



February 13 , 1951 



Commonwealth of Massachusetts 
County Cosmos sioners 
County of Hampden 
3? Elm Street 
Springfield., Massachusetts 

Reference;. Our Letter December X$ 1?5>0 - Foster Dam on Little River 

Gentlemen? 

In the above letter we notified you feat we had made certain repairs to 
the dam as requested in your letter of December 21$ 19 U? requesting 
•that work be inspected and if found approyable that you would so advise 
list, Your County Hydraulic Engineer, Mr* G« H, JiacDonald, inspected the 
dam at about that time and 1 presume had made his report and we are 
wondering if sufficient time has now elapsed to permit you to send us 
the report of acceptance which we previously requested* 

lours very truly , 

FOSTER MACHINE GO, 




A, B s Rootjf ST* 
Vice President & 



eneral Manager 



ABRihc 



Jtsafcer 2 , If 53 



Foster Machine Ce&i&aQgr 

§©* Brosi! Street 
tftiStfiiiM. s Hasa&e&Bsetts 



CleiitlBseaf 
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Siislsis 



w. c. CHISHOLM. President & Treas. 

A. B. ROOT, JR.. Vice Pres. 

D. W. BRSDGMAN, VICE PRES, 

E, C. CONNOR, Sales manager 



lNlijBfi?§L Wfift N^^lOMi®, ijMpiJ^g 



BU I LDE RS OF 

SPECIAL MACHINERY FOR ALL FIBERS. 



ii,um&L 



September 3rd, 1953. 



CABLE ADDRESS: 
CONETUBE 



Commonwealth of Massachusetts 

County of Hampden 

37 Elm Street 

Springfield, Massachusetts 

Gentlemen: - 

This will acknowledge your letter of September 
2nd regarding the condition of our dam on the Little River. 
This situation has been known to us some time, in fact, over 
the past several years, considerable work has been done by 
us in strengthening weaknesses and preventing further leak- 

As you probably know, this water supply is only 
tied into this plant as an auxiliary for our sprinkler system. 

Yours very truly, 

Foster Machine Company 



I X 



X 



XAj^.^tx_ 



WCC/B 



"W. C. Chisholm 
President & Treasurer 
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WATE1, jUPPUV 
SEWERAGE 
SEWABE DISPOSAL 
5TKUCTURAL ENGINEERING 
ELECTRICAL ENGINEERING 



TIGHE & BONt), Inc. 
CONSULTING ENGINEERS 

BOWERS AND PEQUDT STREETS 

HDLYDKE, MASSACHUSETTS 

George H. McDonnell 

Phi Lip W. Sheridan 



DAMS S, POWER INSTALLATIONS 
HIGHWAYS & BRIDGES 
HDUSING DEVELOPMENT 
WASTE DISP05AL 



CD Westfield 
Aug. 13, 1956 



The Hon. The Board of County Copimissi oners 
Hampden County Court House 
Elm St. 
Springfield, Mass. 

Gentlemen: 

The Foster Machine c o. of Westfield have contacted the undersigned 
regarding permission to do certain diking and channel cleaning and 
allignraent in the Little River in the vicinity of their plant. A he 
ifork as proposed will be downstream of their dam and, as described, to 
the undersigned will not alter the dam in any way nor impound water. 

Enclosed for your information and file is a. copy of a letter sent 
to the Foster Machine c o. confirming our conversation on this subject. 

Very truly yours, 




George H, McDonnell 
County Hydraulic Engineer 



GHM/mdb 



Enclosure 



Feb. 6, 1957 



Foster Mac M me Company 

B'o-* Broad Street 
Wea'fc-f i eld , Ha e s . 

la aeeordaace wlfcii the requirements of 
Cfeaptur 253 of the General Laws of the ^Coamonwealtb of 
Ma'ssaehusefcts, tbs €©mrfcy Hydraulic Kagiaesr bas made 
iaspsstloas of all of the dams in. tfae Slty of Mestfleld, 
in-eluding your dam qb Little ftiver* just upstream from 
j&ixp utasiafacturlBg pla&t. 

A portion of .the report on your das fros 

the County Hydraulic Engineer is as follows I 

s i't would sesa ad^iseable to replace broken 
aa«t ia.iss.ing planks on the apron in tfae very aear future 
in order to present iter© ext@.asi¥© saint ens©©© being re- 
quired at a later date* It is ' pssoaseaded that tti© coa- 
lition of the broken and missing pleMklng. on fell® apron 
be called to fc'a© attention of ttis owner* 11 

If you fie sire any farther information os 
this natter, please do sot iiessitat© to ©.all apoa as. 

f @ry truly yours 

BOASD OF SOUMTX eoilMlSSJOIBRS 



FOSTER MACHINE CO 




W. C. CHISHOLM 

PRESIDENT a TREASURER 

E. C. CONNOR 

VICE PRES. ft DIRECTOR 0^ SALES 

BUILDERS OF SPECIAL | hU b ^^^ CABLE ADDRESS: conetube 

TEXTILE WINDING MACHINERY ^^mgjSmL^ W P S T F I E L D MASS 

FOR ALL FIBERS 

U. S A. 

February 22nd, 1957. 



Board of County Commissioners 

County of Hampden 

37 Elm Street 

Springfield, Ma ssacku setts 

Gentlemen: - 

This has reference to your communication of February 
6th relative to our Brush Darn on the Little River. We are quite 
aware of the present condition of the Dam and have through the years 
carried on a program of maintenance not only of the Dam, but of the 
canal leading to our reserve water supply. 

Immediately after the hurricane and flood of 1955, we 
asked Anderson -Nichols k Company of Boston to make a flood 
damage control program survey for us. You may be sure that 
such maintenance along the Little River that is necessary to pro- 
tect our interests is having our constant attention. 

Yours very truly s 

Foster Machine Company 

W. C. Chisholm 
WCC/B President & Treasurer 



Copy of this letter sent to Mr. McDonnell 
on" Feb. 25 ,1957- 



Nov. 27. 19S? 



Foster Madrfne Co, 

Somtfc Broad Street 
Wes.tfi«M,» Ma-ss. 

■Gestiem-ea.: 

In ace©r4af*o& with ffee provisional of Chapter 253, Section 45, el sm% of 
the General Laws, T^rceateaary E«Kti@si» relative te Ike inspection, eo»- 
■fMtisii, sue safely ©f fhe dams ml HatsgileK County . f f«a air© hereby advised 
that year clam an Mttle SiTer, just -sfjstifeaia from yawx Mai»f acts ring 
Plant tea hmeM reeestly iaspe-ettJ, !sy -mm? Bugiseer- .and your attention is 
cm.ii.rn A. f» ffei follswiag coikiiftiesis seie4 a«# recommesiatioss aaai* fey Mm. 

''This is a wooden «.am located as Mttle .River at a point just up- 
stream from fe© Foster Machine Co. Plant. This structure is very 
low sad does aot impound a great quantity of water* There .are a 
xramher of missiag plaaks that should be replaced os the apron of 
this da-Era. A asiail leak was aoted at fee left %b@£me&t. This coali 
Ibe is eesaaeetioii with relief piping that was installed some years 
ago. It is fecmameaigii that the owner he notified of these two 
«iaiitfa»i. ls 

Aay fturiiiex 1 i»£oirsmti®m tcmcersiag fMs matter which ysa may desire will 
fee furnished hy this office up&m, yecpesrt. 

Very truly yours , 

HAMPDEN COUNTY COMMISSIONERS 



Chairman 



FOSTER MACHINE CO 




W. C. CHISHOLM 

PRESIDENT & TREASURER 

E.C.CONNOR 

f|CE PRES. a DIRECTOR OF SAL£S 



BUILDERS OF SPECIAL L' K 1 b I Ja *f cable address- conetube 

TEXTILE WINDING MACHINERY ^!§SjjJ^ - W E S T F I E L D, MASS. 

FOR ALL FIBERS 

U. S. A. 



December 13th, 1957. 



Board of County Commissioners 

County of Hampden 

37 Elm Street 

Springfield, Massachusetts 

Gentlemen: - 

This will acknowledge your letter of November 
27th reporting the inspection of our Brush Dam on Little River. 

You may be sure that the proper upkeep of this 
dam to protect our interests is in our maintenance program, as 
is also, the canal leading to our water supply. 

Yours very truly, 

Foster Machine Company 






W, C. Chisholm 
WCC / B President & Treasurer 



Copy of this letter mailed to Mr. McDonnell on 
December 16, 1957- 



Oct. 1, If 5-8 



Foster MacMwe C«sipasf 
Se*t& Broad Street 
WestfetM* 'Mmss. 

aifr-;rl;E:o ",/iv C"* rci,i3n. j„ 'Jb,B i /t3:r il„, . jciioa _i, st >e^,. ;>- 
'die i&'z&zsjl ., £,-*"-» 7er^3nteaary _iit3 0a, iS-^tivc- tc tlis i&:^scfi3&, cc&- 
L.u^t» 2»i-" .a'ccy 3. fee it:zi j>I j ^r-^^ea Cd aty, y^ z±*@ lie-afey aivised 
that y.: v. :cr-„ ;e. -ktls . .ver, j^ ,t ~,_:;treajr. J^orr y3v,r 2, an^axt-irinj; 
rlast ;>«,.. ~3? ,.~ r:r« sril y en. peels- >j ~yi'- ■^n^i'a&e? ia-- y~>ur etto^tk'ss is 
caLsu ic tli."5 .'•^^.'■r.lij', J&? l?*i jh\j .i^ta =-3. rsc/^ir.' ea^iitijru ".la; o iy Mia, 

""*;*'-, nc ;.£.! - _ - -Taj !i*^:r tiro ip-iTim o. till., tix'Jber zr"b 
stz *;t'rs. I2is„i ,Ii:^.lt. ?c i ;j»l; ca£ ia t*i3 nszz future. 3c: -3 
.?_ -=.;r ;v — j.- _ ;i~.zz- til-- j.3 t abcU -oat but thi* tecs rs^t 
5;-; 3a*- ^»*'": *.. ar.: tia* "*" *i,*e X^r o; ? ill e. ~as ^osc h<$- 
tt-z*'- zt& ,a, i: uoarry a.' „i:lac v/ltEt .siw azr ztlt. ' 'Mii&qrioatjy, 

Amy fertile f isftsrmatioa coacerniag this mattes? wMdk ypa saay desire will 
be furnished by this Mliee apem request. 

Very truly years. a 

IMM.PB1M CQUMTY COMMISSIONERS 



EEDHGE H. MC DBNNELL 
PHILIP W. SHEHIOAN 
EOWARB J. BAYON 
TEL. JEFFERSON 3-3991 



TIGHE 8c BOND 

CONSULTING ENGINEERS 

BOWERS AND PEOUDT STREETS 

HOLYOKE, MASSACHUSETTS 



CIVIL, SANITARY AND 

ELECTRICAL ENGINEERING 

SUPERVISiCN OF CONSTRUCTION 
AND B PERAT1 N 

INVESTIGATIONS, REPORTS, 
PLANS AND SPECIFICATIONS 



C D Westfield 
Nov. 4, 1958 
The Hon. the Board of County Commissioners 
Hampden County Court House 
Elm St. 
Springfield, Mass. 

Gentlemen: 

Reference is made to the letter from the Foster Machine Co., dated 
Oct. 20, 1958, copy of which was submitted to me for any necessary 
action. 

The undersigned met with W. C. Chisholm, President and Treasurer 
of the Foster Machine Co. on Monday morning, Nov. 3, 1958, in 
connection with the recommended work at the dam at this industrial plant. 

Present at the meeting was the Plant Engineer and another member of the 
firm. 

I explained to these representatives of the Foster, Machine Co. that the 
work as recommended on their dam was not an absolute necessity but that 
in making inspections, any work of a maintenance nature that was thought 
advisable was always passed on to the dam owners for their information. 
The work recommended at the Foster Machine Co. dam is of a maintenance 
nature only and is not an absolute necessity. Mr. Chisholm was happy to 
be informed of this fact since the industry has little desire or need for the 
dam and consequently does not wish to spend any large sum of money in 
connection with its maintenance. 

The dam impounds very little water since the volume behind the dam is 
nearly completely filled with sand and gravel. The dam as it exists does 
not present any danger to persons and property downstream. 



truly yours, 



GHM/f 




5L 




George H. McDonnell 
County Hydraulic Engineer 



FOSTER MACHINE CO. 



BUILDERS OF SPECiAt 

TEXTILE WINDING MACHINERY 

FOR ALL FIBERS 




W. C. CHISHOLM 

PRESIDENT B, TREASUPER 

E- C. CONNOR 

VICE PRES. a DIRECTOR OF SALES 
CABLE ADDRESS- CONETUSE 

WESTFIELD, MASS. 

U. S. A. 



October 20th, 1958. 



Office of the County Commissioners 

37 Elm Street 

Springfield, Massachusetts 

Attention Mr. Thomas F. Sullivan 

Gentlemen: - 

This has reference to your letter of October 1st 
regarding a recent inspection of our dam on Little River, 1 
would like very much to have a meeting with your engineer at 
your convenience and when he is in this vicinity again, if you 
will let me know, I will make sure our plant engineer is avail- 
able also. 

Yours very truly, 



WCC/B 



W. C. Chisholm 
President & Treasurer 
Foster Machine Company 



Codj of this letter mailed to George H. McDonnell, 
County Hydraulic Engineer, on October 21,1953. 



Hay 3» 
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?&li <■,* ****i I-.-j^r law Li- i u%JiJZj plant* X «.«■; ^j^lcslr.^ 
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f#i*y truly jews 



Comity >-* «'ft',llc "»r,-;isi 



May 10, 1961 



Foster a&chine 'Company 
Sestfield* .Mass. 

Att* S^srg© H. Silpatrie 

ycr&s Manager 

Genils&icn; 

ftefepsaee is laa-fle to ysur letter of April 26* 19§1 regard- 
lag the failure of the Bryah Dasi, on Little Siver adjacent 
tc'vcmr rsianfc, over t&© weafesim of April 22, 2961* 'The 
C$ua$$y l&dra-ulic Engineer was. directed ^y our BeaM to make 

a» iaBpeitEoii of the dam, to discuss the matter- with you 
sjja to' report back to osr Board* 

M toe result cf information grevided our Boars by the County 
Hydvaallc Engineer It is reeasaaended that the dast Be either 

repaired-* replaced or ecsstpletaly removed- 

Ir* vo«2 ! latter* you asksd whether or not the dam serves any 
tiu.riso.s-s other thaa to- simply auxiliary water to your eospany* 
Vccsrdinjs to our records tiisre is no other purpose as of the 
■presant tine.. Hraever, thsrp sight be certain rights to the 
iaa held by others, particularly adjacent lass owners sM 
tails Board nculd sot necessarily know of these rights* 

la the event that yon do not retain the da© and ma&e it safe, 
as owner of the structure, jMm would -have the. obligation to 
reaove the das and demolish the reiaains so that the structure 
would sot endanger persons and property dosmstrcaft* If left 
in the river, as no» existing, It is possible that in tiae of 
high river flow, large sections -of the das would fee washed 
■aowim tresis to be caught in ©3? .against bridge afeutoeBts ana 
culverts* Under certain conditions the flow capacity in 
culverts or under bridges sight be reduced to a point where 
water weald he backed up- to cause unnecessary flooding, 
property damage and roadsay washouts. 



Hay 10, 101 



It is til© feeling of msm Beard that you should tale© fete 
neeeasary action Mi thin a reasonable length of t$m to either 
properly repair the dam, replace it ©r rearare it froa the 

st&eaai bed* 

If t!i@ data is to be repaired or^replaced, plnm s,ni specifica- 
tions for the proposed wosfc jjaist fee filed with the County, 

prior to may eons true tl on work las lug done, 

M;? f'ortii©'^ Inform tion ecnicersslng this isafcte^ which j©m wm,j 
claslre T/iill be £urniish©& fey this office uposi r'tqasst, 

Yery truly yours 



GEORGE H. MCDONNELL 
PHILIP W. SHERIDAN 
EDWARD J, BAYON 

TIGHE 
sBOND 



CIVIL.SANITARY AND ELECTRICAL ENGINEERING 

INVESTIGATIONS, REPORTS, PLAN5 AND SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



CONSULTING ENGINEERS 



BOWERS AND PEQUOT STREETS 

HOLYOKE, MASSACHUSETTS 

TEL-JEFFERSON 3-3991 

CD Westfield 
May 10, 1961 



The Hon. the Board of County Commissioners 
Hampden County Court House 
Elm St. 
Springfield, Mass. 

Gentlemen: 

Donald Weinle, City Engineer of the City of Westfield, discussed the 
Foster Machine Co, dam with me when I met with him on other 
matters on Thursday, May 4, 1961. At that time I told Mr. Weinle 
that I would be inspecting the dam and submitting a report to you in 
connection therewith. I promised him at that time to provide him 
with a copy of my report to your Board so that he, as City Engineer, 
would be fully informed as to the status of this dam. 

I am enclosing a copy of my letter of transmittal to City Engineer 
Weinle for your files and information. 

Very truly yours, 

:orge H. McDonnell 
County Hydraulic Engineer 

GHM/f 




FOSTER MACHINE CO. 



BUiLDERS OF SPECIAL 

TEXTILE WiNDSNG MACHINERY 

FOR ALL FIBERS 



FOLtMDED 
IN 1 891 




CABLE ADDRESS: CONETUBE 

WESTFIELD, MASS. 



U- S. A. 



April 28 , 1961 



Board of County Commissioners 
County of Harnpden 
37 Elm Street- 
Springfield, Massachusetts 

Subject; Brush Dam 

Gent-lenient 

This is to inform the Comity Commissioners that over the weekend of 
An-il 22 the Brush Bam located on the Little River on the western edge 
of' our property gave away in part, with the result that a large hole 
has appeared somewhat west of the center of the dam and, for all prac- 
tical purposes , the function of the dam no longer exists. 

As to whether or not this dam will be repaired has not been decided as 
yet and this letter is in the way of an inquiry as to what purpose this 
dam has other than to supply auxiliary water to Foster Machine Company. 

In the event we do not repair the dam, what obligations, if any, do we 
have to completely demolish the remains of the Brush Dam. 

Very truly yours, 



FOSTER MACHINE CO. 




4* 

Georgg/H. Gilpatric 
"Works Manager 



GH};hc 



copy of this letter sent to Mr. & eorge H. McDonnell, 
County Hydraulic Engineer, on May 1, 1961. 



"Westfield Sportmeii 's Club Dam flta Old Fuller Dam No 2 



1949 Westfield 

Located on Simmons Brook. 



City/Town 



Westfield 



Dam 



Westfield Sportsmen's Club Dam 



Dam 



Puller Dam 



Dam 



Westfield Sportsman's dub Dam 



Name 



Fuller. Lewis 



Name 



Westfield Sportrnen's Club 



Water 



Simmons Brook 



Water 



Puller Fond 



December 21, 1949 



Mr. Lewis Fuller 
660 Western Avenue 
Kfestfleld, Mass. 

Bear Sir: 

In aeoordanee with the provisions of Chapter B53, 
Sect lent 45 ©t se-q,, of the Oenerssl Laws, Tercentenary 
Edition, relative to the inspection, condition &&Q, safety 
of the datiB of Hampden County, you are hereby . advised 
that your Sail loosteA o.n Slranoas Brook in Westfield has 
seen inspected *y oar Engineer .a ad your attention is 
e&lled t© the following conditions noted sad reeoiasienda- 
tiong «ad© hy his* 

"la a reaent inspection asde of the Puller 
W©„ S Be.ii , b© oa lied, ©a Sisanotts Brook in 
Westfielt, It vise found that wart? was .:. 
progressing to repair the data and form a 
post. On the day of inspection-no person 
was found wording in the area,, plans for 
repair of the &as, together with, the neo- 
essary specifications, should he submitted 
for approval before &ny siore work is done 
on the dam or spillway." 

Any further inf onset ion concerning this natter whieh 

iay desire will he furnish ad hy this office upon 
ist. 

Yours vary truly, 

OmiWY COMK1SSI0HSBS 



By Thomas F. Sul livan 

dalriHC™* 

Char lea W. Bray 



request. 



William F. Stapleton 



Paragraph from Mr. Q. B. McDonnell's letter 
^ 2A3/51 



Westfleld Sportemen's Club 

qid Fuller No. 2 Dam in Westttflift 

Inspections have been made of the new dam. and 
spillway construction being carried on by the Westfleld 
Sportsmen's Club at the old Fuller No. 2 dam in Westfleld. 
The spillway of this dam had been completed in an unapproved 
manner and has since been torn down and is now under re- 
construction for the second time. The work is progressing 
very slowly and the delay in the completion of the spillway 
is due entirely to the Contractor^ failure to maintain 
a continuous construction Schedule. 



/•' 




May 3| 1951 

Uestfield Sportsmen 1 s Club 
P* 0* Bos 5& 
Uestfield* Kass* 

Gentlemem 

At a recent inspection of your dam la Uestfield, the under- 
signed found that the toe of tho earth-fill portion of the dean is 
Quite wet and soft, and that leakage of water through tho dam at 
this point amounts to a considerable quantity. It is apparent that 
this leakage uilX not decrease of its own accord, and that steps 
mast ho taken to prevent cashing out of tho sand fill of the dam 
along the toe* 

The portion of the dam where uosfc {met he done on the toe 
lnoludes the right half of the toe ad jaeent to the land end of the 
das and that portion of the toe adjacent to the left of the net? 
spillway. These directions are based on a person standing on the 
das and facing downstream. 

It would seem that the rork requires the addition of 
heavy materiel along the toe of the dam in the uet areas end for 
a distance up the slope of the dam far about 1/3 of the length of 
the slope. A blanket of washed gravel or crushed stone l A /2 to 2 
inches in aiae should be spread over the areas to be weighted* The 
thickness of this blanket should be 6 to 8 inches* On top of this 
blanket run»of-the*<$tterry i&P rap could be dumped and spread over 
the area of the toe* About 1 foot to 16 inches in thickness should 
be sufficient for this layer of rip rap* The purpose of the stone 
and rip rap is to prevent the cashing out of the sand fill of the 
dam but still allow for the draining off of seepage through the 
dam. 

Based on conditions as they new assist at the dam. this 
recommended work on the toe should be done immediately* and if It 
is impossible to complete it within a week or two, it might be 
advisable to lower the pond 2 or 3 feet and reduce the seepage 
through the structure* until such time as the toe can be weighted. 

A fish screen has h&esi installed upon the spillway. I 
find no natation on the plan calling for the installation of a fish 
screen* Since the screen that you have installed is of the simple 
vertical type* and greatly reduces the cross-section area of the 
spillway, it will be necessary to plan on removing this screen each 
year from October through April* Fish screens of the type you have 



- 2 • 

Itestfield Sport Oman's Club 

ttestfield, JIass. 5/3/51 

installed are a danger to keep in place duriog the Winter and Spying 
months of the year* 

Upon completion of the recommended fo**& along the toe of 
the dam 9 and fta agreement pertaining to the emmaS. yGFoval of the 
fish screen^ the construction tsorfe can he given ovor-all approval 
and the den accepted . 

Very tri&y yours, 
3sr 



Ct."H."l'lclfe'^ie; 

County Hydraulic Engineer 



WATER SUPPLY 
BEWERAOE 
SCWAOC DISPOSAL 
STRUCTURAL ENOINEERINB 



TIGHE & BOND, Inc. 

CONSULTING ENGINEERS 

189 HIGH STREET 

HOL.YOKE, MASSACHUSETTS 

George h. McDonnell 

Philip W. Sheridan 



DAMS & POWER INSTALLATIONS 
HIGHWAYS a BRIOOES 
HOUSINO DEVELOPMENT 
WASTE DISPOSAL 



CD 
Oct. 20, 1955 



The Hon. the Board of County Commissioners 

Hampd4n County Court House 

Elm Street 

Springfield, Massachusetts 



Gentlemen: 



On Wednesday. October 19th, the undersigned 
met with Mr. Young, President of the V/estfield Sportsmen's 
Club and with Mr. Richard Fuller and his brother, relative 
to the dam of the Westfield Sportsmen's Club on a tributary 
of Powder Mill Brook. 

The meeting was held at the site of the dam 
and the advisability and methods to be used in repairing 
the dam were discussed. 

The undersigned recommended a change in the 
spillway fish screens so that they would automatically fail 
at time of high water and the inclusion of a core wall along 
the entire length of the earth fill section of the dam at the 
right of the spillway. This core would be either driven steel 
sheets, a clay sand mixture or poured concrete. 

It was agreed by those present at the meeting 
that Plans and Specifications of the proposed work would be 
prepared and filed with the County before any work is done to 
close the breach and pond water. 



Very truly yours 




GHM*cmb 



George H. McDonnell 
County Hydraulic Engineer 



CD-Westfield 
Jan* 30,1956 

The Hon* the Board of County Commissioners 

Hampden County Court House f* *r\ m»«,, 

Springfield, Massachusetts WUJPY 

Gentlemens 

I have examined a Flan and a set of Specifications 
submitted for the repair of flood damage to the Woetfleld Sport- 
man's Club Dam In Westfield* The Flan is on a single sheet en- 
titled "Plan, Flood Damage Repairs, Fullers Fond Dam, Westfield 
Sportman*s Club, Westfield, Maes." dated Jan* ^V 1956* This 
Flan was filed on Jan* 2$, 1956* 

The Specifications for the work are on three type- 
written sheets and are under the general heading of "General 
Conditions' 1 and "Construction Details"* These Specifications 
were filed on Jan* 25* 1956. 

Damage oeourred thru the earth fill of the embankment 
at the right of the spillway section* It is proposed to close 
the breach In the earth fill by constructing a conorete core wall 
on solid foundation to a depth below the existing wall and to a 
height above the existing wall* The proposed core wall will be 
connected to the existing core wall on both sides of the breaoh. 
To present seepage under the core wall 3" lumber sheathing will 
be driven to an impervious strata if found desirable during con- 
struction* Ho mention is made of any treatment for this lumber 
sheathing or the type of sheathing to be used* The sheathing should 
be a proper material generally used for this purpose and it should 
be treated* 

Upon completion of the concrete core wall it is 
planned to place a proper fill on both sides of the wall, the up- 
stream fill being an Impervious material and the downstream fill 
being an ordinary borrow* 

It is also proposed to Improve the imperviousness of 
the entire existing embankment located to the right of the spillway 
by adding a 2l± n thick layer of compacted impervious material on the 
upstream face of the existing embankment* This material will be 
protected from action of the water by an 8" thick layer of broken 
stone fill* The impervious blanket will be excavated and installed 
below the base of the dam embankment* 

It is recommended that a layer of ordinary borrow or 
sandy gravel approximately 12" in thickness be placed between the 



The Hon* the Board of County Coranu -2- CD-tfestfleld 

Springfield* Massachusetts Jan* 30, 1956 

impervious blanket and the broken stone fill as shown In the cross 
sections* 

The existing fish sore en is to be modified by hinging on 
hangers from the inside of the spillway bridge* Also, the height 
of the new screen shall be only 12 n * The proposed screen arrange- 
ment should be free at the bottom so that at time of high flow, 
should they be clogged with debriB. they will automatically and 
freely swing out and upward with the force of the overflow water* 

In summary then it is reoommended lumber sheeting be 
proper material and be treated* It is also recommended that a 
12" layer of proper granular material be placed between the im- 
pervious blanket and the broken stone fill on the upstream face 
of the dam embankment* Also, that the fish screen, as altered, be 
free swinging at all times* 

Assuming that the minor changes as recommended herein 
will be complied with and that the construction work will be car- 
ried on in accordance with the Plan and the Provisions of the 
Specifications* it is recommended that the Flan and Specifications 
be approved* 

Respectfully submitted 



George H. McDonnell 
County Hydraulic Engineer 



GHPty'omb 



CD Westfield 
March 13 , 1956. 

The Bon* the Board of County Commissioners 
Hampden County Court House 
Springfield , Massachusetts 

Gentlemen: 

I have made a review of the dam at the Westfleld 
Sportsman's Club In Westfleld in view of their request for per- 
mission to reconstruct the structure and report hereas &&llo£s *v.;.7* 

The dam is located westerly of Montgomery Road on a 
tributary to Powder Mill Brook known as Simons Brook* The loca- 
tion is approximately one thousand feet upstream from Montgomery 
Road at a point tin ere the drainage area contributory is less than 
three-fourths of a square mile* 

The dam that was breached in the flood of August* 1955 
was reconstructed approximately five years ago in accordance with 
Plans and Specifications properly prepared and filed with your 
Board* The undersigned inspected the construction from time to 
time and was in close contaot with the work and required the work 
to be done with approved materials and with good workmanship in 
accordance with the Flans and Specifications* 

During the flood of August 1955 the dam was washed thru 
by breaching of the earthen section to the right of the spillway* 
It oau be expeoted that when the breaching took place the time ele- 
ment involved most have been a considerable number of minutes* The 
Pond behind the dam was not large* Normal depth at the dam did not 
average more than 5 feet except directly behind the spillway section* 
The Pond was small in area and extremely shallow in the upstreamlhalf 
of its area* Consequently, when the release of the impounded water 
ooourred, a number of minutes must have elapsed before the overflow- 
ing pond began to discharge at a major rate* Since the Pond was full 
to its brim at the moment of d&m failure, the depth of water behind 
the dam probably averaged 8 to 9 feet in the very downstream section 
of the Pond area* 

The released water passed thru flat land in reaching 
Montgomery Road* In this area the water must have spread out 
materially* The water passed Montgomery Road where a culvert then 
and now exists and discharged Into Powder Mill Brook about a thou- 
sand feet East of the Road* During this length of travel East of 
the road the water was oonf ined to a narrow and deep sandy valley* 
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March 13t 1956. 
The Hon. the Board of County Commissioners 
Springfield, Massachusetts 

It is natural to expect that erosion would occur in this valley 
during the storm, with or without the dare failure* 

The water released from the dam then entered Powder Mill 
Brook and flowed southeasterly into the built-up portion of West- 
field and thru the vicinity of the Sterling Radiator Company and 
State Highway Route 202 • 

Kajor damage caused by the water of Powder Mill Brook oc- 
curred in this built-up area* 

Just upstream of the Sterling Radiator Company are located 
culverts under the railroad tracks of the W., NH & H Railroad* It 
is of interest to note that at the Sterling Radiator Company area 
the drainage area of the brook is approximately 10 square miles 
and thus over 13 times larger than the drainage area behind the dam 
of the Westfleld Sportsman »a Club* 

In reaching the built-up area of West$ield this water re- 
leased from the dam was required to flow first* the distance to 
Montgomery Road, second* under and across Montgomery Road by means 
of the existing culvert, third* thru the deep valley approaching 
Powder Mill Brook, and fourth, after joining Powder Mill Brook, a 
distanoe of nearly lj.,000 feet to the railroad embankment. It should 
be kept in mind, that when this released water joined Powder Mil 
Brook, it was being mixed with rushing storm waters from a drainage 
area many times larger than the drainage area of the failed dam« 

From questioning persons in the vicinity of Route 202 in 
tfestfleld and Powder Mill Brook on the day of the flood, I have been 
told that the railroad embankment acted as a dam and impounded a 
large quantity of the Powder Hill Brook water* This could be a re- 
sult of a culvert inadequate to meet the extreme intensity of the 
general storm runoff from the entire drainage area* Failure of this 
railroad embankment apparently occurred and thus released a high 
head of water onto and into the populated and developed valley of 
Powder Mill Brook immediately downstream* I have been told by obser - 
vers that the wall of water approaching Route 202 at Powder Mill 
Brook was from six to ten feet in height* Some have indicated it was 
even higher* This is hearsay evidence, however* 

In view of the hereinabove it can be seen how impossible it 
would be for the released water from the Weetfield Sportsman* a Club 
dam to cause any more than a swell which might be in title neighborhood 
of a foot or so at the downstream point where major damage occurred* 

The proposed reconstruction of the Weetfield Spor&amans Club 
dam as planned and specified is sound from an engineering and hydrau- 
lic basis* The dam would be repaired with a good cutoff wall, a 
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The Hon* the Board of County Gobbb* 
Springfield, Mass. 



seepage blanket would be included and the f lsh screen used in 
the past would be rebuilt for automatic opening in time of 
flood flow* 

Baaed upon the Flans and Specifications submitted for 
reconstruction of the ^estfield Spo&tman*s Club dam and consider- 
ing all facts in the case and in the failure of the old dam, 
the undersigned recommends approval of the filed Plans and Speci- 
fications. 

Respectfully submitted 

George H. HcDonnoll 
County Hydraulic Engineer 



GKlVomb 



Westfield Sportsmen's Clnb 
Westfield Mass. 01085 
June 2. 1965 



Connty Commissioners, 
Connty of Hampden 
Commonwealth of Mass,, 
Springfiiid Mass. 



Honorable Gentlemen : 



I have been requested as a member of the ^oard of Trnstess of the 
Sportsmen's Clnb to secure your permission or the nermission of 
the County Engineer to rlace a flash board approximately 6 inches 
in height on the top of the dam of the club pond off of "Furrow- 
town Road this city. 

This request is based on the the needs of an abutter to our property 
who wishes to draw water from our pond to fill in irrigation pond on 
property belonging to him on which he raises crops and to ilso have 
enough water in his pond to water his cattle when this -nse is necessary. 



Very T nly Ycnirs, 
John E. Ferriter, Hr. 
12 J* Main St. 
Westfield Mass. 01085 
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CD Westfleld 
June 24, 1965 



Mr. John E. Ferrlter, Sr. 

128 Main Street 

Westfield, Massachusetts 01085 

Dear Sir: 

Reference Is made to my recent telephone conversation with you regarding 
a request to place a flashboard approximately 6" In height on the spillway 
of the dam forming the pond at 'Westfield Sportsmen's Club. Before a flash- 
board can be placed on this dam, It will be necessary to provide the County 
with a sketch and the design computations for the flashboard and the pine to 
be used In supporting the flashboard. The flashboard must be Installed In 
a manner whereby the board will be washed out In time of flood flow and the 
full capacity of the spillway automatically made available. 

The vertical distance from the normal water level In the pond to the top of 
the dam embankment Is not very great. Any reduction In this vertical 
distance could endanger the dam In time of flood flow. 

If It Is decided by the Sportsmen's Club that a flashboard Is desirable, please 
send the undersigned, at the above address, the preliminary sketches and 
computations for the Installation. After X have reviewed them, It will then 
be necessary for you to file copies of each In final form, one copy being In 
Ink on linen cloth, with the County Commissioners for their official action. 

"Very truly yours. 



George H. McDonnell 
County Hydraulic Engineer 
CHM/mb 
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CD Westfield 
June 24, 1965 



The Hon. the Board of County Commissioners 
52 State Street 
Springfield, Massachusetts 

Gentlemen: 

Reference is made to the communication dated June 2, 1965, received 
by your Board from Mr. John E. Ferriter, Sr. of Westfield, relative to 
a request for permission to install a flashboard on the Westfield Sports- 
men's Club Pond dam. 

I have discussed this matter via telephone with Mr. Ferriter and explained 
to him the problems involved if a flashboard is to be installed on the 
spillway of the dam in question. I have confirmed the advice given Mr. 
Ferriter in a communication and enclose herewith a copy for your infor- 
mation and files. 

Very truly yours, 
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Jeorge H. McDonnell 
'County Hydraulic Engineer 



GHM/mb 
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cO* S 




(ijcruntg (Commxaaionn* 



tv saC W$ 



52 &bdt jSfrrrt 



*•» 



SBUItam & £tapl*t<m 

CJ if airman 



September 4, 1968 



Westfield Sportsmen's Club 
Montgomery Road 
Westfield, Massachusetts 

Gentlemen: 

In accordance with the provisions of Chapter 253, Section 45, et seq. of the 
General Laws, Tercentenary Edition, relative to the inspection, condition 
and safety of the dams of Hampden County, you are hereby advised that your 
dam in Westfield located off of Montgomery Road has recently been inspected 
by our Engineer and your attention is called to the following conditions noted 
and recommendations made by him. 

"This dam does not appear to be receiving the same quality of main- 
tenance as in past years. The right spillway section is partially blocked 
with logs and debris. TheBe should all be cleared from the spillway. 

A large log in the pond at the shoreline on the end of the dam near the 
access road should be taken out of the pond so that it will not be washed 
against the spillway opening and plug the opening in time of storm flow 
conditions. 

Seepage thru the grouted rock filled spillway was noted to be about 
normal. Brush and small tree growth on the downstream slope of the 
embankment and along the toe of the embankment should be cut down. 

The shape of the embankment is satisfactory. The broken stone sur- 
facing of the water side of the dam is in satisfactory condition. Water 
level in storage was at the crest of the spillway on the day of inspection. 
In the opinion of the undersigned, the dam was safe when inspected but 
needed the recommended maintenance and attention. " 



2- 
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It is recommended that periodic maintenance be scheduled for the dam and 
that the work as advised hy the County Hydraulic Engineer in his report be 
done in the very near future. 

Any further information concerning this dam which you may desire will be 
furnished by this office upon request. 

Very truly yours, 

BOARD OF COUNTY COMMISSIONERS 
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CD Wcstfield 
March 18, 1969 



Wcstficld Sportsmen's Club 
Montgomery Road 
Wcstficld, Massachusetts 

Gentlemen: 

Reference is made to your dam in the City of Westfield, and the fact 
that there now exists a heavy snow cover throughout Western Massa- 
chusetts. The water content of this snow cover, coupled with a warm 
spring rain could result in extremely heavy runoff conditions. Con- 
sequently, the Commissioners of Hampden County have directed that 
I advise you to be sure that the spillway facilities at your dam are 
clear of any obstruction and that you take all precautions necessary to 
protect your dam as well as persons and property downstream. 

Be sure that the swinging metal rack is free to operate and that the 
spillway is clear of any and all debris. 

If you have any question in connection with this matter, the under- 
signed can be reached at the above address and telephone number. 

Very truly yours, 



■ i/trlfX V/-A'CC.' /K^*j.£( 
Gcorgg/H. McDonnell T~ 

County Hydraulic Engineer 
GHM/amd 
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December 10, 1969 



Westfield Sportsmen's Club 
Montgomery Road 
Westfield, Massachusetts. 

Gentlemen: 

In accordance with the provisions of Chapter 253, Section 45, et. seq. of 
the General Laws, Tercentenary Edition, relative to the inspection, condition 
and safety of the dams of Hampden County, you are hereby advised that your 
dam in Westfield located off of Montgomery Road has recently been inspected 
by our Engineer and your attention is called to the following conditions noted 
and recommendations made by him. 

"On the day of inspection the pond was empty and the drain gate was 
open. The swinging fish screens were free and will operate properly. 



The embankment was observed to be in fair condition. 
across the top was okay. 



The road 



All brush growth should be cleared from the downstream embankment 
face and from the toe area. A good sod growth should be developed 
on the downstream face and on the toe area of the dam. 

The pond side slope was okay. The broken stone surfacing is serving 
very well. 

Some minor erosion was noted at the spillway grouted riprap. Repairs 
to the eroded areas should be made in the near future to prevent the 
need from more extensive and possibly more expensive repairs at 
a later date. 



In the opinion of the undersigned the dam is safe but the 
recommended maintenance work should be done by 1970". 

The recommendations of the County Hydraulic Engineer regarding the 
development of a turf growth on the dam embankment and at the toe 
area should be followed. It is expected that all brush growth shall 
be removed early in 1970. Also, additional concrete grout shall be 
added to the spillway where erosion is eating away the original grout. 

Any further information concerning this dam which you may desire 
will be furnished by this office upon request. 

Very truly yours, 

BOARD OF COUNTY COMMISSIONERS 



WESTFIELD SPORTSMAN'S CLUB, Inc. 

POST OFFICE BOX 56 
WESTFIELD, MASSACHUSETTS 01085 

January ?1, 1970 



Mr. Stephen A. Moynahan 
Hampden Country Commissioners 
52 State Street 
Springfield, Mass. 

Dear Mr. Moynahan: 

This is to acknowledge receipt of your lett-r 
of December 10, 1969, regarding th» dam located on 
the clubs praperty. 

The pond was drained for two reasons. (l) T 
remove trash fish, and hopefully the algae and we*ds, 
(2) To examine and repair the dam and surrounding 
area if necessary. 

Please rest assured that the club is planning 
to make the necessary repairs in the spring of 1Q70 
when weather permits. 

Very truly yours, 



Thomas ^risby 
Secretary 



TS/lf 
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Stephen A. Moynahan 
Chairman 



June 17, 1970 



Westfield Sportsmen's Club 
Montgomery Road 
Westfield, Massachusetts 

Gentlemen: 



In accordance with the provisions of Chapter 253, Section 45, et seq. 
of the General Laws, Tercentenary Edition, relative to the inspection, 
condition and safety of the dams of Hampden County, you are hereby 
advised that your dam in Westfield located off of Montgomery Road has 
recently been inspected by our Engineer and your attention is called to 
the following conditions noted and recommendations made by him. 



"The embankment forming this dam is in fair condition as to 
size and shape. The upstream surface is satisfactory. On the 
downstream surface, all brush growth should be cut down to 
ground level and a good growth of sod should be developed on 
the entire downstream face of the embankment. 

The toe area is quite wet but, this condition is normal at this 
dam. 

Water level in storage was at the crest of the spillway and was 
overflowing. 

No flashboards were on the crest. Both swinging bar racks 
were found to be in satisfactory condition. 

The road across the top of the embankment and the spillway 
bridge were satisfactory. Minor erosion of the concrete 
grouted rock spillway should be repaired this year. Repairs 
made now will be relatively inexpensive and will prevent the 
need for more expensive repairs at a later date. 



The owner of this dam should be directed to remove all brush 
growth from the downstream surface of the embankment and at 
the toe of the embankment. 

In the opinion of the undersigned, the dam is safe, but the recom- 
mended maintenance work is necessary." 

Your attention is called to our communication of December 10, 1969, 
and to the recommendations contained in the County Hydraulic Engineer's 
Report set forth hereinbefore. 

The maintenance work as recommended by the County Hydraulic Engineer 
must be done this year, particularly as relates to cutting of brush and 
the development of a good growth of sod on the downstream face of the 
embankment. 

Any further information concerning this dam which you may desire will 
be furnished by this office upon request. 

Very truly yours, 

BOARD OF COUNTY COMMISSIONERS 



Great Kiver Dam fka Horton Bam aka Turner Falls Power & Electric Company Dam aka Westfield 
Dam n/k/a "Cobble Mountain Dam" . 




ifj3& Westfield 

Dam located across the Westfield Kiver . See also: Dams - Blandfbrd - "Cobble Mountain Dam" - 
DuiOOti. 



City/Town 



Westfield 



Dam 



Cobble. Mountain Dam 



Dam 



Great River Dam 



Dam 



Horton Dam 



Name 



Turners Palls Power & Electric Company 



Water 



Westfield River 
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Horse Fond Dam 




1956 Westfield 

Establishment of Eight of Way for public access to Forest Lake Also see: Horseshoe Fond Dam. 



City/Town 



Dam 



Westfield 



Horse Fond Dam 



Streets 



River Street 



Streets 



Route eoe 



Water 



Horse Fond 



Water 



Buck Fond 



Water 



Water 



Water 



Pequot Pond 
Forest Lake 
Hampton Ponds 
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COMMONWEALTH OF MASSACHUSETTS 

Hampden, ss: County Commissioners' Meeting March \ t 1959 

WHEBEAS the General Court by an Act known as Chapter 4-J2 
of the year i$52 did provide for the establishment of a right 
of way for public- access to Horse Pond in the City of Westfleld 
and of an area for the parking of vehicles contiguous to said 
right of way, and did further authorize and direct the County 
Commissioners of Hampden County to lay out said right of way and 
parking area; the said County Commissioners hereby give notice 
that they will meet for the purpose of viewing the premises and 
hearing all parties interested at the District Court of festers 
Hampden on Court Street In the City of Westfleld on the 25th day 
of March next at J: 15 P.M.; and it is ordered fey the Commissioners 
that a copy of this notice be served by the Sheriff of said County, 
©r his Deputy, upon the Clerk of the City of Westfleld in said 
County, fifteen days at least "before the said 25th day of March 
and that all other persons and corporations interested therein 
he notified, by publishing a copy of this notice and this order 
thereon, twice in the Springfield Daily Hews and Springfield Union, 
and once in the Westfleld AdTertiser, public newspapers printed in 
said County, the last publication to he seven days at least before 
the time of said view and hearing, and that copies of this notice, 
or abstracts containing the sustance thereof and this order, he 
posted by said Sheriff or Deputy, in two public plaoes in the City 
of Westfleld seven days before said 25th day of March 1959* 



mmm €» WW 



5* ~~Sc il ~*c ".1%* 



>iW 



.-*f <*-.-.. a.s. 



Xia&y pafollafa fee «gi<&o#«& mmimm 

pupfi* iss t&s f 0ll@iAai flat*! 

Qmggs to 0-ouatgr of llnsp&f»» wid ««$A 

Wxmm f Jl Us at»**9t, %riiigfi#3A, liass* 

T«iy trcly ?sws, 

■iBsisnsBi ootmr eeiiissicaiisis 



WWjftSW*!.^^ 



"senm: 



1/S 
SBitlJU 



Koreb 6, t3W 



Sprtagf i*ia iMicm «bS Bally So*** 
Legal AWrSiaisg, 
fm% Street, 

So** Smmt 

lis^lf freM-isfe the ■«a«fl.ose4 nofeise 

im^m Bout, ifes*flel&} is 'iii mitming and weatmg 

o&M&oas on the following Sates -i 

gistrge to Omstts* of B»p4@i». asi s«ftft 
newspapers to Umiiiiy Qmmm®%.mmm* Gfftoa, Qmm 
Souaa, 37 Sin Stroot., Sprtag&eia, »»s* 

Very truly ycura, 

hakpben ooisity ocMHissiorisas 



@ : »ol« 



n 



THE COOTGIL OF SPORTSMEN'S CLUBS 
of HAMPDEN COOTTI 

M&rea 30, 1959 



u 



Commissioners of 

Hampden County 
Hampden County Court House 
Springfield, Mass.' 

/~% 

Gentlemen j 

At the march meeting of this organisation the secretary 
was instructed to inform you of th© rocoamendatioiis of the body 
regards th® proposed rights of way for public access to Forest Lake, 
Back P@nd and Horse Pond* 

The sights for ©ntraace and parking suggested at Buck Pond I 
net with 100^ approval . The proposed entrance and parking sights at 
Horso pond were considered adequate ( provided that if entrance to _ 
Pequoit Fond was difficult or inpraeticle consideration would he given 
to a seperat© entrance to that pond at a future dato. .. .aador th© proviso 
as set down bny the legislature.' 

fa© organization was not satisfied with the proposals ssad© 
at th© hearing, at Forest Lake. The problem of going thru the culvert 
at summer lev water plus th© rank groth of weeds and pond lillys in 
the small ptfnd {north side of river st.) plus the possible n®e sf tV, 
areafor parking by other than fishermen and "boat nen makes this sight 
©n the undesire&bl© side. The council felt that an ©xtention of fill 
on the right hand side of river st, wide enough for entrance and 
parking would be much more nsefu.il. 

fe trust that you will give this latter your due consider- 
ation 

tery truly yours. 

/a/ George E. Urban 

U-eorge E. Urban, See. protein 



Horseshoe Pond Dam aka Horse Fond Dam flta Cunningham Dam No. 4 




1^45 Westfield 

Dam located at Ham ptonFonds. Also see: Horse Fond Dam. 



City/Town 



Westfield 



Dam 



Cunningham Dam No. 4 
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Horseshoe Fond Dam 
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Horse Fond Dam 



Name 



Massachusetts Comm Fuhlic Works 



Water 



Hampton Ponds 
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HARRY GORDON 

PHOTOGRAPHER ae ILLUSTRATOR 

3 IB HIGH STREET 

PnOPUiS' SAVINGS BANK BUILDING 

HOI. YOKE, MASS. 



July 2,1945. 



Hampden County Commissioners , 
Springfield, Mass. 



Gentlemen: 

As a property owner at Hampton Ponds 
~eat field, Massachusetts, I would like to enter a 
complaint about a condition that exists there. 

At the southerly end of Hpjraaehoe Pond, 
an obstruction has been placed across the Spillway 
of the Dam, which is preventing the natural egress 
of water over the Spillway, which causes high water 
and is causing damage to my property. 

I may say previous to the story published 
in the Holyoke Transcript of Fish being transferred 
by the Holyoke Fish & Game Club from Ashley Ponds 
to Hampton Ponds, the flow over the Spillway was 
natural . 

If it is illegal for one to block a 
Spillway on State water, I think you ought to be made 
acquainted with the fact. 



Yours veiy truly, 

Harry Gordon. 




2^JU*-^ 
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July 3, 194.5 



Mr. Harry Gordon, 
316 High Street, 
Holy ate, Haas, 

Bear Sir J 

Your letter of July 2, l<yk5 has 

beon received and we have referred the matter to 

our Hydraulic Engineer, Mr. James L. Tlghe, and 

he will; no doubt, confer with you In regard to it. 

Very truly yours, 

COUNTY COMMISSIONERS 

3y 



Chairman 



TJC/K 



JAMES L. TIGHE 

MEMBER MEMBER 

am. soc. c. e. CONSULTING ENGINEER boston soc. c. b. 

IN8T. C. E. OREAT BRITAIN CALEDONIAN BUILDING. IBS HIGH STREET ENO. SOC. WEST. MASS. 

ENG. ,NST. OP CANADA HOL.YOKE. MASS. 

TELEPHONE BS28 
MEMBER AM. INST. OF CONSULTING ENGINEERS. INC. 

WATER SUPPLY WATER POWER INVESTIGATIONS 

SEWERAGE AND DEVELOPMENT 

SEWAGE DISPOSAL DAMS AND POWER INSTALLATIONS 

ANALYSIS OP WATER July 7, 1945 ESTIMATES ANO APPRAISALS 

The Hon. The Board of County Commissioners 
Hampden County, Court House 
Springfield, Mass. 

Thomas J. Costello, Chairman, 

Dear Sir: 

As requested I have examined the spillway of Hampton ponds, 
relative to some obstruction therein, which interferes with the 
free discharge of the water. 

Hampton ponds are State Ponds, and consist of at least a 
half a dozen of natural bodies of water, of which Pequ§t pond and 
Horse pond are probably best known to the public TTorse>-pond, it 
seems, was raised some time in the past by the construction of an 
earthen embankment some 131 feet in length and 5 feet in height 
built across its natural outlet. 

In this embankment was constructed a small masonry spillway 
some 3 feet in width and 3 feet in height or thereabouts. 

It appears the obstruction therein, as complained of, was 
oaused by a wire screen or netting set across the spillway which, 
with gradually accumulated debris thereon, obstructed the free 
disoharge of the water. 

On examination of the spillway it was found that the 
obstruction was partially removed, as the wire netting was broken 
or torn off at one end from its fastenings, and was hanging over 
the down stream face of the spillway. Unless, therefore, the wire 
netting is placed or set again across the spillway, the spillway 
will be a free water way. 

It might not be out of place to state that all natural lakes 
and ponds in this region have high water because of the Spring high 
rainfall. 

In conclusion I may state that I was unable to see Kr. 
Gordon as he was not at his off i6e today. 



Respeotfully submitted, 



r ^a^f^*l/^ 







July 11, 19^5 

Mr. Harry Gordon, 
316 High Street, 
Holyoke, Maes. 

Dear Sir: 

With reference to your letter of July 2, 19^5 
in regard to the spillway of Hampton Ponds and the obstruc- 
tion therein, we have had our Hydraulio Engineer, Mr. James 
L. Tlghe, investigate the conditions at Horse Pond, and 
the following is a copy of his report of the examination: 

rt 0n examination of the spillway it was found that 
the obstruction was partially removed, as the 
wire netting was broken or torn off at one end 
from its fastenings, and was hanging over the 
down stream face of the spillway. Unless, 
therefore, the wire netting is placed or set 
again across the Bpillway, the spillway will be 
a free water way. 

It might not be out of place to state that all 
natural lakes and ponds in this region have high 
water beaause of the Spring high rainfall. 

In conclusion I may state that I was unable to 
see Mr. Gordon as he was not at his office today." 

Hoping this is satisfactory, we are 

Yours very truly, 
COUNTY COMMISSIONERS 
By 



Glial man . 
TJC/N 



July 19.19^5. 



Copy of this 
letter sent 
to James L. 

HARRY GORDON Tigi* on 

PHOTOGRAPHER .^& ILLUSTRATOR 

316 HIGH STREET 

PEOPLES' SAVINGS BANK BUILDING 

HOLYOKB, MASS, 



Re-Spillway, Hor a ehoe Pond,V/eatfield,Maaa 

July 16,1945, 



Mr. Thomas J .Co a tell 0, Chairman, 
County Commlsaioners, 
Springfield,Itass . 



Dear Sir: 

Your letter of July Ilth duly received. 

Thank you for the intereat you have shown 
in thia matter. 

I may say previous to Mr. James I.Tighe's 
investigation, in addition to the wire netting 
acorosa the Spillway, an old "boat was filled with 
stones and sunk across the Spillway, completely 
stopping the egress of water. 

Some person or persona removed the boat & 
partially tore down the wire netting. 

As of Saturday July I4th,wire netting haa 
been replaced, causing a lot of debris to gather there. 

I quite agree with llr.Iighe that all Ponds 
have high water caused by the heavy rainfall this 
Spring, but the mere fact of thia Pond Spillway being 
blocked or partially blocked for the last three weeks 
has aggrevated the condition. 



s^S^** 




Thanking you. 

Yours very truly, 
H.G;M.G. Harry Gordon. 



uarry Gpraon . 



WATER SUPPLY 
SEWERAGE 
tlEWAGE OIGPDSAL 
STRUCTURAL ENGINEERING 
ELECTRICAL ENGINEERING 



TIGHE& BOND, Inc. 
CONSULTING ENGINEERS 

1B9 HIGH STREET— 
HDLYDKE, MASSACHUSETTS 
George H. McDonnell 
Philip W. Sheridan 



□ AMES & POWER INSTALLATIONS 
HIGHWAYS & BRIDGES 
HOUSING DEVELOPMENT 
WASTE DISPOSAL 
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The Hon. The Board of County Comm., Cont. CD West fie Id 

July II, 19:36 



The condition of the dam is such that the structure is safe. 
This fact is borne out by the flood of 1955 v/hen negligible 
damage was done to the dam during the heavy runoff of the flood 
water. The amount of water flowing over the spillway board on 
the 10th was negligible in height. Consequently, the level of 
Hampton Ponds, insofar as the dam is concerned, is governed by 
the top of the 18 inch stop log. The removal of this board or 
stop log from the spillway slot or the lowering of the top of 
this stop log by removal of the top portion would allow for a 
temporary increased rate of discharge from Hampton Ponds and a 
lowering of the water level. From an engineering viewpoint this 
lowering is not needed for the safety of the dam itself. However, 
if Mr. O'Neill and other property owners on the shore of Hampton 
Ponds feel that the water level is too high and wish to lower 
this water level, it is my opinion that they should reauest the 
Board of Public Works of the City of Westfield, owners "of the 
dam, to remove the spillway board or stop log or to lower the 
elevation of this stop log to allow for less storage in Hampton 
Ponds. 



Our file on Hampton Ponds indicates that on November 18, 1955, 
we reported to your Board regarding a complaint of high -water 
and I believe that this complaint also came from Mr. O'Neill. 
In order that Mr. O'Neill might be fully informed of the fact 
that we have investigated each of his complaints and of the 
fact that the dam is safe and the problem is not one coming 
under the jurisdiction of the County Commissioners, it might be 
advisable to forward a copy of this letter or portions of this 
letter to Mr. O'Neill. Mr. O'Neill has a residence on Hampton 
Ponds in Southampton and I believe he can also be reached at 
15 Longwood Avenue in Holyoke. 

I will contact Mr. O'Neill again to view the shoreline at his 
property. However, this report regarding the dam is submitted 
at this time for your information. 



Respectfully submitted, 




rge Jt-J . Mc Donne: 
County Hydraulic Engineer 
GHM/f 



July IS, I956 



Mr. Frank O'Neill, 

15 Longwood Avenue t 
Holyoke, Massachusetts. 

Dear Mr. O'Neill; 

On several occasions I talked with 
our County Hydraulic Engineer George H. McDonnell 
regarding the water level in Hampden Ponds and your 
interest in the matter. 

I enclose a copy of a report he has 
submitted to the County Commissioners and I call your 
attention to the suggestion he has made that you 
should request the Board of Public Works of the City 
of Westfield, owners of the dam, to remove the spillway 
board or stop log or to lower the elevation of the stop 
log to allow for less storage in Hampden Ponds. 
It seems that this would give you the desired water 
level. 

Very truly yours, 

HAMPDEN COUNTY COMMISSIONERS 

By 



Chairman. 



WF3/N 
End. 




Oct. 10, 1962 

Board of Water Commissioners 
Water Department 
C ty Hall 
Westfield, MasB. 

Gentlemen: 

In accordance with the provisions of Chapter 253, ection 45, et seq. of 
the General Laws, Tercentenary Edition, relative to the inspection, con- 
dition and safety of the dams of Hampden County, you are hereby advised 
that your dam at Chapin Pond has been recently inspected by our Engineer 
and your attention is called to the following conditions noted and recom- 
mendations made by him. 

'The embankment of the dam needs brushing on the downstream 
side. Spillway bridge abutments are in poor condition. A high 
rate of discharge thru the spillway might cause further damage 
to the abutments and collapse of the bridge. Consideration 
should be given to improving these abutments in the near future. 
If new abutments are built, the distance between these abutments 
should be widened. " 

Any further information concerning this matter which you may desire will 
be furnished by this office upon request. 

Very truly yours, 

BOARD OF COUNTY COMMISSIONER S 



COPY 



CO Weetfieid 
March 11, 1964 



Water Department 
City of Weetfieid 
Municipal Building 
Weetfieid, Massachusetts 

Att: Leonard E. Phelon, Supt. 

Gentlemen: 

Your letter of March 6, 1964 has been received relative to the etone wall along 
the top of the dam at the Montgomery Reservoir. 

I would be pleased to meet with your Board on Monday, April 20, 1964. 
April 20 is the firet meeting night of your Board when my schedule ie open. 
Unless I hear differently from you, I will be at the Water Department Office at 
7:30 PM. 

Very truly yours, ■* 



George H. McDonnell 
County Hydraulic Engineer 



GHM/mb / 

cc: County Commissioners v 
cc: Donald Weinle, City Engineer 



August 5, 1964 



Board of Water Commissioners 
Water Department 
Municipal Building 
Westfield, Massachusetts 

Gentlemen: 

in accordance with the provisions of Chapter 253, Section 45, et seq. of the 
General laws, Tercentenary Edition, relative to the inspection, condition and 
safety of the dams of Hampden County, you are hereby advised that your dam at 
C ha pin Pond has been recently inspected by our Engineer and your attention is 
called to the following conditions noted and recommendations made by him. 

"The embankment at this lam was found to be in fair condition. However, 
the stone riprap on the surface of the upstream face, particularly at the 
top of the dam, is in need of maintenance and repair. Brush on the down- 
stream face of the embankment was not thick and apparently maintenance 
has been done to keep the growth down. Toe seepage was about normal. 

The bridge abutments at the spillway should be improved and the spillway 
channel kept clear and free of any debris or obstructions. " 

As recommended in previous years, it would be advisable for your Board to give 
consideration to the replacement of the spillway bridge abutments with a good 
grade of masonry, preferably poured concrete, and in doing the work, the 
distance between the abutments should be increased to provide a wide clear 
opening for the passage of flood flows. 

Any further information concerning this matter which you may desire will be 
furnished by this office upon request. 

Very truly yours, 

BOARD OF COUNTY COMMISSIONERS 



August 5, 1964 



Board of Water Commissioners 
Water Department 
Municipal Building 
Westfield, Massachusetts 

Gentlemen: 

In accordance with the provisions of Chapter 253, Section 45, et seq. of the 
General Laws, Tercentenary Edition, relative to the inspection, condition and 
safety of the dams of Hampden County, you are hereby advised that your dam at 
Tekoa Reservoir has been recently inspected by our Engineer and your attention 
is called to the following conditions noted and recommendations made by him. 

"The masonry forming this dam and spillway was found to be in good 
condition. Small tree growth and vegetation was noted at some of the 
masonry block joints, particularly just to the left of the spillway notch. 
This growth should be killed and removed before the roots do damage 
to the joints of the block construction. Water level in storage on the 
day of inspection was at the crest of the Bpillway. The paved chute 
just downstream and to the left side of the dam was in satisfactory 
condition. " 

Any further information concerning this matter which you may desire will be 
furnished by this office upon request. 

Very truly yours, 

BOARD OF COUNTY COMMISSIONERS 
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APPLICATION FOR PERMIT 

£S3L5?. 19 ea 

To the Department of Public Y/orks, 
2Q0 Nashua St, Boston. 

Gentlemen: 

The undersigned ^®°»55.^..?.!...^®^°i?.:..^?^" tendent ' Water Department 

. the City of Westfield, Massachusetts . . , too 
0£ ' •• , hereby appl -As.?. for permission 

to .....»P.:l~».^...i ^ across Southampton Road, Route 10/202 

.fL??.?.!L^i.!!.°^ of 5« . below 

roadway surface. 



on the Stave highway in the City-'Pown- of ^.?.H^.^..\..?^.?.f.fi^ u .!.?.'!:^.. 



/ ^ ^/IJ2^ 



Sign Here -><.'.•-. o-mW ^ <>~/u>J 

••Vi ••/••■• t , ,;„„ .......mm' 

' Superintendent 



Mailing Address H„l£E...?.?.8„£-taient 

59"Court''street"'' 

Westfield,, Mass. 



If this permit is to be issued to any one other than a municipality or utility 
company, the application must be signed by the owner of the property or said 
owner must indicate his approval of this application by signing below. 




DISTRICT "2 OFFICE 

NORTH KING STREET. NORTHAMPTON 01060 



August 1, 1968 



SUBJECT: M-Permits 

Rte. 10/202 
Southampton Road 
Westfield 



City of Westfield 
Water Department 
59 Court Street 
Westfield, Mass* 

Gentlemen: 

In accordance with field investigation and discussion by 
Mr. Don Weinle of your office and Mr, Perry of this office, 
your application for open cut installation of a twelve (12) 
inch pipe across State Highway at Buck Pond Road is being 
returned to you for reconsideration and resubmission. 

You may decide to apply for crossing the highway by means 
of driving or jacking your pipe across without disturbing 
the paved surface. 

You are further advised that applications should be sub- 
mitted in duplicate and accompanied by sketch of your 
proposal. 



Very,. truly yours, 
FRANCIS ~ 



ISXJ.j HOEYl 
GAP/bl District Highway Engineer 



C - WPD 

Encl. 
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Stephen A. Moynahan 
October 1, 1969 

Board of Water Commissioners 
Westfield Water Department 
Municipal Building 
Westfield, Massachusetts 

Gentlemen: 

In accordance with the provisions of Chapter 253, Section 45, 
et seq. of the General Laws, Tercentenary Edition, relative to 
the inspection, condition and safety of the dams of Hampden 
County, you are hereby advised that your Granville Reservoir 
Dam located in the Town of Granville has been recently inspected 
by our Engineer and your attention is called to the following 
conditions noted and recommendations made by him. 

"Granville Reservoir Dam Repair work on the spillway of 
this dam is continuing as of the most recent inspection. 
Grouting is being done under the spillway floor by the 
typical pressure method. As planned, the entire spillway 
area will be grouted where there is any evidence of 
cavities under the spillway floor. All cracks and broken 
wall and floor sections as well as eroded concrete will be 
properly dug out, prepared and then repaired or replaced. 

Water level in storage is relatively high this year, being 
2 feet more or less below the masonry crest of the spillway. 
One set of flashboards was on the crest at the time of the 
last inspection. 

The shape of the embankment was o.k. On inspecting the down- 
stream slope, one burrow hole was observed. This hole should 
be filled with compacted earth. Also, some of the grouted 
stone paving forming surface drainage ditches on the down- 
stream face needs repair of broken concrete and displaced 
stones. The entire drainage ditch system on the downstream 
face should be examined and repairs made as needed. 

Surface depressions noted at the toe of the dam should be 
checked and corrected. These probably are related to the toe 
drainage system. 

The bridge to the gatehouse is to be re-planked. This work 

is apparently a part of the spillway repair and reconstruction 
work. 



'2. 



Very little brush growth was noted on the embankment. The 
grass growth should be strengthened and improved by proper 
fertilization and the placing of seed where needed. 

The road across the top of the dam appeared to be satisfactory. 
There were no cracks of any concern, nor were there any settled 
or depressed areas. 

The upstream stone face of the embankment was satisfactory. 

In the opinion of the undersigned, the darn is safe. However, 
the owner should be advised to do the recommended maintenance 
and repair work on the downstream face of the dam embankment 
by carefully examining the face for burrow holes and plugging 
all burrow holes noted, by repairing the surface drainage 
system where the grouted stone paving has become dislodged and 
broken, and by investigating and correcting any of the sunken 
areas at the toe of the dam which may be related to loss of soil 
into the toe drainage system. " 

2=L B of r 2K iS o P }f? Sed 5° f e ? ^at repairs and improvements are being 
made at the spillway facility serving this dam. The recommended 
improvements to the embankment as pointed out in the report of th* 
County Hydraulic Engineer should be made as soon as possible, 
preferably no later than the coming year. 

A ?y, f U rt 5 er informatlon concerning this matter which you may desire 
will be furnished by this office upon request. 

Very truly yours, 

BOARD OP COUNTY COMMI SSI ONERS 




(Hmronujtoattfr al <H»ssaxlnx5d:te 
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Stephen A. Moynahan 
Chairman 



June 17, 1970 



Board of Water Commissioners 
Westfield Water Department 
Municipal Building 
Westfield, Massachusetts 

Gentlemen: 

In accordance with the provisions of Chapter 253, Section 45, et seq. 
of the General Laws, Tercentenary Edition; relative to the inspection, 
condition and safety of the dams of Hampden County, you are hereby 
advised that dams under your control and jurisdiction, and located at 
Horse Pond at Hampton Pjonds, at Chapin Pond and at Tekoa Reservoir, 
have been recently inspected by our engineer and your attention is called 
to the following conditions noted and recommendations made by him. 



"Horse Pond Dam 

The embankment forming this small dam was noted to be in fair 
condition. There is some small amount of brush growth on the 
surface of the embankment, and this should be cut down. The 
surface of the embankment should be covered with a good growth 
of turf. 

At the right side of the spillway, there is a small area where 
turf and loam have been dug out of the embankment. The area 
should be repaired with compacted earth, and then loamed and 
seeded. Though the hole is small at the present time, it may 
become enlarged through erosion if it is not repaired. 



The toe area of the small embankment was o.k. 
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The stone masonry spillway was found to be in satisfactory con- 
dition and water was overflowing the stoplogs. Water level was 
about 4" above the top of the upper stoplog, which in itself was 
at a grade just below the level of the side stone shelf. The water 
level in storage was observed to be 2" above the elevation of the 
right stone shelf of the spillway. The spillway opening is 48" in 
width. 

The spillway channel at and downstream of the dam was satis- 
factory. 

In the opinion of the undersigned, this dam is in satisfactory 
condition and is safe but needs attention and maintenance as 
noted hereinbefore. " 

"Chapin Pond Dam 

The dam embankment was noted to be in fair condition. It is 
anticipated that brush growth will be quite heavy by summer- 
time, and it should be cut down. A good turf cover should be 
developed on the downstream slope of the embankment and 
along the road shoulders at the top of the embankment. 

The surface of the upstream slope needs to be repaired and 
graded at the area about opposite the large oak tree growing 
from the embankment. 

The large oak tree itself should be cut down and the root system 
killed. Five other trees growing from the embankment and at 
the toe of the embankment should be cut down. 

The spillway channel was found to be free of debris and was 
operating. The decking of the bridge over the spillway is be- 
coming poor. New and proper abutments should be provided 
for the spillway bridge. 

The irrigation suction pipe thru the embankment at the right 
end has been capped and was noted to be o. k. 

The downstream toe of the embankment was found to be in satis- 
factory condition. It was a bit wet but the water was not moving. 

The outlet end of the drainpipe thru the embankment was found 
to be in satisfactory condition. 
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In the opinion of the undersigned, maintenance work is neces- 
sary, as pointed out in the report, in order to keep the dam safe 
and in proper condition. The trees should be cut down, a good 
growth of turf should be developed, particularly on the down- 
stream slope, and recommended repairs to the spillway bridge 
be made. " 

"Tekoa Dam 

This stone masonry dam was found to be in satisfactory condition. 
Some seepage was noted thru the face of the spillway at the base of 
the dam in front of the gatehouse just above the paved toe drainage 
channel. The condition is satisfactory for now. 

Some vegetation was observed to be growing from the face of the 
dam at joints in the stone masonry. This growth should be dis- 
couraged and the root system killed to prevent the roots from 
damaging the stone masonry. 

Water level in storage was at the crest of the spillway channel 
section and was overflowing. The concrete spillway cap was noted 
to be in satisfactory condition. No flashboards were on the spillway. 

The dam abutment areas were found to .be o. k. 

In the opinion of the undersigned, the dam is safe. However, the 
owner should be advised of the need to discourage the growth of 
brush and vegetation from the masonry joints of this stone dam. " 

It is essential for the protection of your investment in these dams, 
that the maintenance as recommended in the County Hydraulic Engineer's 
Report be done during this summer. Repair and maintenance work com- 
pleted at an early date will prevent the necessity for much more expensive 
work at a later date. 

Any further information concerning this dam which you may desire will 
be furnished by our office upon request. 

Very truly yours, 

BOARD OF COUNTY COMMISSIONERS 



Smith Dam 



O Westfield 
Also see: Dam Report Section - Westfield. 



City/Town 



Westfield 



Dam 



Smith Dam 



Name 



Smith. Howand 



WESTFIELD 
D21015 



HOWARD SMITH DAM 

D21015 

NO IMAGE ON FILE FOR THIS RECORD 



(INFORMATION EXISTS ONLY ON A FILE CARD FROM THE 
OFFICE OF THE FORMER HAMPDEN COUNTY ENGINEER.) 



Powder Mill Brook Dam aka John C Buschmann h s Sons Tobacco Company Dam 




tgafi Westfield 

Located on Powder Mill Brook. See also: "Powder Mill Brook Watershed" - Diiiui*. See also : 
County Highways (Westfield) - "Powder Mill Brook Dam..." - CI103126. 



City/Town 



Westfield 



Dam 



John C Buschniann's Sons Dam 



Dam 



Powder Mill Brook Dam 



Name 



John C Buschniann's Sons Tabacco Company 



Water 



Fowder Mill Brook 
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little ville Dam 




it)6i Westfield 

Large Dam located in the valley of Westfield River. See also Dams: DssijOs & Dijsobi. Very 
Important flood control dam. 

See also: County Roads flans #1 & #2- Russell - (19 O 7) "little River Missionary Dam" & "little River 
Water Supply Contract No . 1 - Dam & Tunnel,! Westfield" . 



City/Town 



Westfield 



Dam 



Littk.vi.Ilfi Dam 



Name 



U S Army Corps of Engineers 



Name 



USA 



Water 



Westfield River 



GEORGE H, MCDONNELL 
PHILIP W.SHERiDAN 
EDWARD J. BAYON 

TIuHE 
zBOND 



OViL.SANITASY AND ELECTRICAL ENGINEERING 

INVESTIGATIONS, REPORTS. PLANS' AND SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



CONSULTING ENGINEERS 



BOWERS AND PEQUOT STREETS 

HOLYOKE, MASSACHUSETTS 

TEL.JEFFERSON 3-3991 

March 22, 1962 



The Hon. the Board of County Commissioners 
Hampden County Court House 
37 Elm Street 

Springfield j Mass. 

Gentlemen: 

It is my understanding that the construction plans for the Littleville Dam 
have now been completed and are being distributed to contractors by the 
Corps of Engineers of the U.S. Government. As I recall, when the 
Corps of Engineers designed the reconstruction of dams damaged in the 
flood of August, 1955 j copies of plans and specifications were submitted 
to your Board and filed in the usual manner. 

If it is your opinion that copies of the plans and specifications should be 
filed in accordance with the General Laws of Mass. , it is recommended 
that a communication be sent to the Corps of Engineers asking that plans 
and specifications of the Littleville Project be filed. 

Very truly yours, 




reorge H, McDonnell 

County Hydraulic Engineer 
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Serial No. CIVENG-19-016-62-49 



CONNECTICUT RIVER FLOOD CONTROL PROJECT 
SPECIFICATIONS 
FOR 
CONSTRUCTION 
OF 
UTTLEVILIE DAM 
AND 
APPURTENANT STRUCTURES 
MIDDLE BRANCH, WESTFLELD RIVER 
MASSACHUSETTS 

15 March. 1962 

FACILITIES DESIGNED BY N.E.D. 

volume"¥ m : ih 



Administrative' Provisions 

Te dajfct c&fc ^Provi si 00s 
(Sections i - Ik) 



U. S. ARMY ENGINEE^'ijIvisidN, NEW ENGLAND 
CORPS OF ENGINEERS WALTHAM, MASSACHUSETTS 







(VISION 








TABLE OF CONTENTS 
VOLUME. I OF. Ill ■ 
INVITATION FOR BIDS 
BID FORM, 
PART' I , 7 GENERAL CONDITION? - , . 
PART II - SPECIAL CONDITIONS 
PART III " - TECHNICAL PROVISIONS 
S ection No. Tit l e 

1 PREPARATION OF SITE 

2 CONTROL OF DIVERSION OF WATER 

3 EXCAVATION- - OPEN CUT 

k EXCAVATION - TUNNEL AND SHAFT - ITEMS 7 & 8 

5 ROCK BOLTING 

6 TUNNEL RIB SUPPORTS 

7 EMEANKMENTS 

8 ROCK SLOPE PROTECTION, SELECTED RIPRAP AND GRAVEL BEDDING 

9 MISCELLANEOUS FILLS, ROADS, DRIVES, AND PARKING AREAS 

10 CULVERT 

11 FOUNDATION DRILLING AND GROUTING 

12 TUNNEL GROUTING 

13 ANCHOR BARS 
Ik CONCRETE 

VOLUME II OF III 

15 ^8- INCH WATER SUPPLY PIPE 

16 WATER SUPPLY INTAKE TOWER AND FLOOD CONTROL GATE SHAFT - 

MISCELLANEOUS 

17 FLOAT WELL AND AIR VENT 

18 SLUICE GATES, VALVES AND ACCESSORIES 

19 OMITTED 

20 OMITTED 

21 OMITTED 

22 TRAVELING CRANES 

23 DIESEL ENGINE-GENERATOR SET 

2k VENTILATING SYSTEM, MECHANICAL 

25 ELECTRICAL WORK} INTERIOR 

26 HEATING SYSTEMS, FORCED -WARM- AIR: OIL-FIRED FURNACE 

27 ELECTRICAL-EXTERIOR 

28 STRUCTURAL STEEL BRIDGES 

29 MISCELLANEOUS METAL ITEMS 

30 METALS, MISCELLANEOUS MATERIALS AND STANDARD ARTICLES 

31 -■ METALWORK FABRICATION, MACHINE WORK, AND MISCELLANEOUS 

PROVISIONS 
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VOLUME- IH OF III 
Section No , -Title 

32 TRENCH EXCAVATION AND BACKFILLING FOR UTILITIES, DRAINS 

AND CULVERTS 

33 MISCELLANEOUS ITEMS' OF WORK 

3U UTILITY BUILDING,. OPERATORS' QUARTERS AND GARAGE 

35 PLUMBING, GENERAL-PURPOSE 

36 HEATING .SYSTEM; . FORCED-HOT-WATER, OIL-FIRED 

37 WATER SUPPLY WELLS 

38 WATER AMD SEWER SYSTEMS 

39 OMITTED 
hO PAINTING 

ia BITUMINOUS CONCRETE PAVEMENT 

i£ BITUMINOUS SURFACE TREATMENT 

U3 TOPSOILING, SEEDING AND MULCHING 



^IMIfmnimiNNMNimmHtiNWUi'm'Mi.-isiiMi'il'tiliESiiltlstillJiimMr'MIHrrVNmsmM'MU^ 

STANDARD FORM 20 ' ,' ' \ ftE! " L ^ £ ' '' 

JANUARY fS<31 £DIT!0?-J *• '" ■ " I .,' ... ■',;'. 

%^^^^^£r ■ : jSerial No. CIVENU-19-016-62-U9 

INVITATION FOR B f D S . 4*F"'-" — - 

(CONSTRUCTION CONTRACT)-.;,, ..;,:. \. ,;,-/■"/' 15 March 1962 

NAMEANO LOCATSON OF e.SOjECT .. . .. ,. r \ QEPARTWENT OR .ASUNCV 

CONSTRyCT ION OF Li^tSrnJXE DAM A1TO '■'■ :\- ■'■■'' - : - -- : '-■'.''■ '■'■, ! '.,- .; 

APPURTENANT STRUCTURES, MIDDLE BRANCH J "■' Department of the : Army Y. \c, 

WESTFIELD RIVER,. MASSACHUSETTS . '. , Corps of Engineers 

by f/ii^ "oJe^-J ' ,-,>—------- Ti , >- -. . - ^--^ _ s ion^ IfrigiHe er^ " ^.n" " . r " ! ,:: ' .-.,,■ ,- -\..,y.. „.■..,'*". " 

'"'"""" " '"'' '■'■ :f 'U.^'.-' Array Engineer- Division, \ New England r' .:T','',^. . '.\ 

- ■• ■ ■ ■■'■ ]±2k : - Trapelo Road ; ";. ., : '[_'_. 

Waltham 'yh, Mass. ___ ________ 

Sealed bids iln'"' """ .' duplicate" ' ' ■ for tii<^ >ywk deSiTilwSl herein will bfireoeivt^i until 

27o6"p^., : \E.S^T; v : '2^;Apfil 1962/ '■'■'■ ■':';■-: ■•"■^ ■ ':■'". ■*<; ■'"'■:- 

at the UddresW of the : -Division Engineer, U7S; Army Engineer Division/ ;-SIew .EngiaM, 
k2k ,Trapei ; 6 Road, Waltham 5*+., iiass . '■■ " ; ^ ■>."■■ '■"■ . "V. -. ^•-™, 

and pt that time publicly opened. -■' T:" - , -.- ' ^ ■■'"..'".";!. '■'■ '.. .*'.'„ ':!.'"'' 

Information regardtrigj bidding material, Bid ^mnntee/nhd. boiufc ■- • ' .,';.'!.! '.'""'"."'.' 

' " X r r " Bids" may r b~e" inaii~e~d " to *r" "•Th"e*.l5i"viV'£6ri- Engineer ■, U . $ . "Army ; Engineer'.' ' '_ ^ 
Division,' Hew England; %2k Trapelo -Rdad> Waltham 5^,:Mass.. 

2. In lieu of mailing, bids may .be .■■delivered in /a d v a ti c e ^ to: ' The ; Bids}.;' ';' 
Receiving Desk, Building 10§S at the above address. Just; ."pr'idf to the, bid /open- 
ing, bids icay be .delivered directly to the Contracting Officer'in Bldg. 126 
(Theater ). ."■■■ '.-'■'- -.,:,:- ^ '-. y^ .;v. ':■'.-■..■■.;.. ■''■-. \;;-.V. : --jM.- : -. 

'' '3^ :; . Bids will be opened at: ' Bldgv 1£6" tf heater)'; ' t2fe:Trape'2x>-Rbad,; Waltham 
54, ..Mass;. ..„,;■■ ••■'' '''■';' —' •■■: • '-.■ . ;j ; ■';■■' ■.'." : S^'. i : 

'^it^-'Blds- 'shall be 'submitted on Standard Formal (Bid Formic 'ons;i ruction ;;; '" 
Contract) and shall 'be : prepared is accordance with Standard .Form 22 (instructions 
to Bidders) .' The" Bidder who 'Is awarded the: contract wili'.'be' required '.to execute 
the standard contract 'form -for ■ construction - contracts (Standard Form 23).' at£a<?hed 
hereto " tyithi Standard : Porm23A;' General .Provisions, and supplejaent. thereto, 'which 
set.-'fprth. the cpntract: clauses. ■',.'• '.S;; ;: ■:■■'['•.'"'.'.. :'.'"/.■/' 

" : "' 5.' 'Bid^Bohd on UiS. Standard Form No ■..': .2& in,a; : penai_sUm, of .hot ^ess'than 
20J& of the bid price or in a penal sum of.:>$3>0Q0,QQ0, whichever is the lesser' ' 
amount will be required with each bid if the bid price is in excess of $2,OO0. 
Failure' : tO submit Bid Bond with bid; will, cause bj,,d to;be rejected. ; 
Pl^!i^™^™ ^ he w0rli ' ^consists of furnishing all plant, labor, materials, and 
'equipment *a'nd" performing, all work in .strict accordance, with the. specifications, 
drawings and schedules for the construction of dam, dike, concrete structures, 
buildings, and utilities as follows: 

VYi -'■ Specif Ic^ti&e-^^^ ; 

■'^y^y< -■■■ ■■■■/ •-,;■.. APPURTENAOT'OTRUCTURES,:M^^ ■ -■-> 

. ' WESTFIELD : RXVER,; mSSACHUSETTS ';■; : '; : ■»:■■ + 
Drawings as listed in Paragraph SC~3 of the specifications'. : ; 
Schedules as set forth in the : Bid Form 

BIDS MUST SET FORTH FULL, ACCURATE, AND COMPLETE INFORMATION AS REQUIRED BY THIS 
INVITATION FOR BIDS, INCLUDING ATTACHMENTS, THE PENALTY FOR MAKING FALSE 
STATEMENTS IN BIDS IS PRESCRIBED IN 18 U.S.C. 1001. , , 

VICB) , , 

intuitu" i. mi, ,,11,^ ir»in>itiiitniiiii..ni. ,. >i:..-,-, m- 'im, .Mini ■!,.. ,111 mimiiiiiimitiiiMtimiii sl !i<,>!iiiiiiriiiiitiiii»niHtw»i<HiiifHii>iiminniiiniti»« m*» 



READ THE FOLLOWING IN CONJUNCTION 
WITH INSTRUCTIONS TO BIDDERS 
(U. S. STANDARD FORM 22) 

SUPPLEMENT TO INVITATION FOR BIDS 
(Construction Contract) 

X. Each bidder shall furnish a list of the. ; plant, .available to , the., ,,,.... 
bidder and proposed for. use on, the work. __. ■ ■■■■ - v . ;; -,.: , ..-< -.■■-- --.- 

2. Bidders are required to acknowledge receipt of all amendments to 
this invitation on the Bid Form (Standard Form 21) in the space provided, 
or by separate' letter or telegram .prior to., opening of bids. Failure to 
acknowledge all; .amendments .may ■■ cause, the bid .to. be. considered not responsive 
to the invitation, which would require .rejection- of the bid. 

. 3. , If the bidder, by checking the appropriate /box provided therefor 
in this bid, has represented that he has employed .or retained a company or _ 
person ( other than a full-time bona fide employee working solely for the 
bidder ) to solieit'or .secure .Ms. coiitractr>; he may be requested by the ..Con- 
tracting' Off icer to furnish a completed Standard Form; 119,- "Contractor's.- . 
Statement of Contingent or Other Fees for Soliciting or Securing Contract". 
If the bidder has previously furnished a completed Standard Form 119 to the 
office issuing this Invitation for Bids, he may accompany ., his, bid with a. 
signed statement, (a) indicating when such completed form, was previously, 
furnished, {b) identifying: by number the; previous, invitation for bids, or 
contract , if any, in connection ■ with, which -.such; form was' submitted, , and, ( c ) 
representing, that. the. statements,;. i,n such previously ...furnished form are 
applicable to .this bid,..' . -. ■-,-■■■■ - ...^ 

it!. Modifications Prior to pate Set for Opening Bids . - The right is 
reserved, as. the interest of the Government may require,, to, revise or amend 
the specifications and/or drawings prior to the date set for "Opening, bids. 
Such -revisions and amendments,- if ..any, will be announced by an amenctoent or 
.-amendments to -ths Invitation for Bids- ..Copies, of such amendments as may be, 
issued will be furnished to all prospective bidders. , If the : revisions ..and . 
amendments are of a: nature which require material changes . in. quantities or 
prices bid or both> the date, set for- opening, bids, may be -postponed bysuch 
number of days as in the opinion of the Division Engineer will enable bidders 
to revis.etheir bids.. . In. such- cases, the amendment will .include announcement 
ment of. the- new date- for opening bids. , : 

5. The Government further .reserves the , right to make award on any or, 
all schedules of any, bid,, unless the bidder qualifies such .bid by specific . 
limitation; also to make award. to -the bidder whose aggregate bid on. any 
combination of bid schedules, is low. 

C -n „„T „-P fcJov,,! iTVv.QY-io-nn.T'+.ia+.i nn TnV fin PrOTiertV. - Section M-, Tax 



READ THE FOLLOWING IN CONJUNCTION 
WITH INSTRUCTIONS TO BIDDERS 
(U. S. STANDARD FORM 22) 

SUPPLEMENT TO INVITATION FOR BIDS 
(Construction Contract) 

Accordingly, any bid price (s) submitted hereunder which include 
freight charges should exclude any amount (s) for Federal, excise tax on. the 
transportation of property. 

Wherein these instructions conflict vith Clause 35 "Federal, 
State and Local Taxes", of the Supplement to General Provisions (Construction 
Contracts) S.F. 32A, March 1952 Edition, these instructions will govern. 

7. Information Regarding Buy American Act . - Pursuant to the Buy 
American Act (^1 U. S. Code 10 a-d), it is generally required that only 
domestic construction materials will be used in the performance of the 
contract (See Clause entitled "Buy American Act" of General Provisions of 
Standard Contract Form 23). This requirement does not apply to construc- 
tion materials, or their components, included in the list set forth in 
paragraph 6-206 of the Armed Services Procurement Regulation or set forth 
below: 

Antimony, as metal or oxide 

Asbestos, amosite 

Bismuth 

Cadmium, ores and flue dust 

Chalk, English 

Chrome, ore or chromite 

Cobalt, in cathodes, rondelles or other primary forms 

Cork, wood or bark and waste 

Damar gum 

Graphite, natural, crystalline, crucible grade 

Jute and jute burlaps 

Kaurigum 

Lac 

Logs, veneer, and lumber from Alaskan yellow cedar, angelique 

balsa, ekki, greenheart, lignum vitae, mahogany, and teak 
Mjca 
Nickel, primary, in ingots, pigs, shot, cathodes, or similar 

forms; nickel oxide and nickel salts 
Rubber, crude and latex 
Shellac 
Tin, in bars, blocks, and pigs 

Additional exceptions are permitted if the Government determines 
as to particular construction materials that the requirement would be 
impracticable or would unreasonably increase the cost. Therefore, bids 
or proposals proposing the use of nondomestic construction materials (other 



READ THE FOLLOWING IK CONJUNCTION 
WITH INSTRUCTIONS TO BIDDERS 
(U. S. STANDARD FORM 22) 

SUPPLEMENT TO INVITATION FOR BIDS 
(Construction Contract) 

than those referred to above) may be eligible for award if such nondoraestic 
construction materials are specifically designated in the bid or proposal 
and if accompanied by data demonstrating that, as to each such designated 
nondomestic construction material, use of any corresponding domestic con- 
struction material would be impracticable or would unreasonably increase 
the cost . If the Government determines that an exception from the Buy 
American Act should be made, an exception for the particular construction 
materials designated will be noted in the contract and the findings which 
justified the exception may be inspected upon request. 

To show that the use of a particular domestic construction mate- 
rial would unreasonably increase the cost, accompanying data must show 
that the cost of any available acceptable domestic construction material, 
delivered at the construction site would exceed by more than six percent 
(6$) the cost of the designated nondomestic construction material delivered 
at the construction site (including any applicable duty.) The accompanying 
data shall reflect a thorough canvas of dealers and suppliers handling the 
construction materials involved. 

8. Affiliated Bidders . - a. Business concerns are affiliates of 
each other when either directly or indirectly (i) one concern controls 
or has the power to control the other, or (ii) a third party controls or 
has the power to control both. 

b. Each bidders shall submit with his bid an affidavit con- 
taining information as follows: 

(i) whether the bidder has any affiliates; 

(ii) the names and addresses of all affiliates of the 
bidder; and 

(iii) the names and addresses of all persons and concerns 
exercising control or ownership of the bidder and any or all of his 
affiliates, and whether as common officers, directors, stockholders 
holding controlling interest, or otherwise. 



READ THE FOLLOWING IN CONJUNCTION 
WITH INSTBUCTIONS TO BIDDERS 
(U, S. STANDARD FORM 22) 

SUPPLEMENT TO INVITATION FOR BIDS 
(Construction Contract) 

9. Sets of drawings full size or reduced to half- size, and of speci- 
fications will be furnished upon receipt of payment of $10.00 per set. If 
individual plan sheets are requested, they will he furnished at the rate 

of $0.10 for half -size and $0.50 for full size for each sheet requested, but 
with a minimum charge of $1.00 except as provided for below. No refund of 
the payment for the drawings will be made and the drawings need not be 
returned to the Division Engineer. Additional copies of the specifications 
alone will be furnished an applicant at the rate of $1.00 per copy. Pay- 
ments will be made by cash, check, or money order and delivered to the 
Finance and Accounting Officer, Corps of Engineers, Department of the Army, 
k2k Trapelo Road, Waltham, Mass. Checks and money orders should be made 
payable to "Treasurer of the United States". If the project is cancelled 
or no award is made under the invitation, upon request, refund of the pay- 
ment for the plans and specifications will be made thereon upon return 
thereof to the issuing office, all charges prepaid . 

10. Technical inquiries regarding the plans and specifications during 
the bidding period shall be made to the following: 

Philip B. Thoresen, Waltham, Mass. WLnbrook h-2kQ0, Ext. 263 

U. Reverse Signal Alarms . - See Paragraph SC-30 of the Special 
Conditions, relative to requirements for providing self-propelled con- 
struction equipment with reverse signal alarms. 

12, Performance of Work by Contractor . - The contractor shall sub- 
mit with his bid a description of the work 'that he will perform with his 
own forces, the percentage of the total work this represents, and the 
estimated cost thereof. See Paragraph SC-33 of the Special Conditions. 
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,.„,„.„„.„, ,.»„ ................. "...". ,..n...«......i..... J"'"'"""""" ' '" ».»""<™ >»■»■■•»» <" 

STANDARD FORM 2 I .REFERENCE 

JANUARY I B61 EDITION ' _ A „ ,, 1 ___„.,, , n ni r fn \ ~ 

general 6ERACGSAOMiN»mATioN BID FORM ! Serial No. CIVENG -19 -016-62 -U9 

rep. prdc. ma. <4< cFRi m(«i {CONSTRUCTION CONTRACT) ; 

"j^'fW^^V/^^ JMTCOMSWATioK • 

lids form to be submitted in duplicate _ ; ./....A?-^??---".-. 

NAMYAVD\bcATt0¥0F"pROJ£CT" ] KAHE OF BIDDtV^p* or frilM) 

CONSTRUCTION OF LBCTLEVILLE DAM AND \ 

APFURTENAHT STRUCTURES, MIDDLE '• ... .,,, ,-... ; - 

BRANCH, WESTFIELD, MASSACHUSETTS ', .^--~-^--~-'---- —--.-- ,-.-—,--.- 

. .':-■'■- ■■'■'■ ■'■''■"""" "•';■•"''■' '"' ...rffl^y' ■■■ ;; 

TO:' : Division Engineer 

U.. S. Army Engineer Division, New England ,, : ■ - : " ■ 

1+2*4- Trapelo Road \,... t . '.■ 

Waltham 5*+* Mass. . '■'.;•■■ ' ' '.''..': 

In compliance with the above-dated invitation for hits, the^ndeSi|ned Here by pwp^.^.perfwip^U wifc for 

Construction: of Littleville Dam and Appurtenant.:,Btruetures, Middle Branch, 

Westfield, Massachusetts' "'"■ 

in strict accordance with the General Provisions (Standard Form 23-A), Labor Standard* Provisions Applicable to 
Contracts in Excess of $2,000 (Standard Form 19-A), specifications, schedules, drawings, and conditions, for. the : 
following amount(s) 

- ; : See attached Unit Price Schedule 



Affidavit made by the bidder concerning Parent Company and Employer Identif ica- 
tion Number, attached hereto, forms a part "of this hid. 

Supplement to Bid Form, Sheets nlMbered-'l and 2, and .Plant, and' F^u^iient^ 
Schedule, attached hereto, form, a part of this bid as does attached Unit Price 
Schedule. . .., ., .■;...-: Z ■.■''"'■'''• '■';:/;; 



The undersigned agrees that^pon written acceptance of tliis .bid, majfed or othrn^e furnished mthm , ;-. -. calen- 
dar days < 60 calendar ^ysunlcss-adiffcrempeno^ he b^erted ^ythe'indder} ;after th^ date of opening of 
bids he will within 16 calendar days (unless a longer period is allowed) after receipt .of the presented forms, 
execute Standard Form 23, Construction Contract, ami ^performance and payment bonds on Government 
standard forms with good and sufficient surety. 

The undersigned agrees, if awarded the contract, to commence the work within 
30 calendar daya after the date of receipt of notice Jo proceed, and to complete the work within 
# calendar days after the date of receipt of notice to proceed. 

*Fi>r H Com^^^ — 

(Continue on other side) 



Hinmiiti imiiMtttu 



!tn'mntiirinMi<;.:;Hi!H(i-tjmHmr>iJ>;»H4;tiniitt 



F:ii(ui.iiifMUiE*f:tMJL 



flKt'lilUlMKilUMIilMtltOl 



iHimiuinrm 



^ceeipt ( >f Amendments: The undersigned acknowledges receipt ui the following amendments oi the invitation for 
bids, drawings, and/ or specifications, etc. (Give number and date of each)' 



The bidder represents {Check appropriate boxes}: 

(1) Thot heLjis,! — lis noL a small business concern. (For this purpose a small bu.nne.ts enacern. is a business concern, including its affiliates, 
which (a) is independently owned and operated, (b) is not dominant in 'its. field of opemtivn. and let had average annual receipts for the 
preceding three fiscal years nut exceeding gSj)0O,000. Fur addisinna? ' i'tfoimstion- iw governing, regulations of the Smalt Business Admin- 
is/ration.) 

<2) (a) That heUliasJ-JJias suit, employed or reiamesi any .■;nrtf«.';iiy ar nwson other tljsn a fuJl.iiwe bom (ide employee working solely for 
, the bidder) to solicit or secure this euntraet, and (h) that hci.Jhar.L Jhns not. jiakl uv agreed to pay any company or person (other Shan a 
■full-time bona fide employe*, working sulely for !!.:■ bidfierj ai iv fee, eiowiii™;.™, peive-nlogc or biytkerajB- lee. ronlingent upen or resulting 
from the award of this eoairact; and agrees to furnish information relating to fit) oad (b) above at; requested i v the Contracting Officer. 

('/or interpretation of the representation, including the term "bona fide employee," see Oak of Federal Rcfitlalinns.- Title 4i, Subpart! -1.5.) 
(3) That he operates as anLJindivid*dii1,Upartnerehip,LJijoiiil ientutt-,LJ corporation, incorporated in State of 



Enclosed is bid guarantee, consisting of 



in the amount of 

NAME OF BIDDER (Type or print ij 



(with residental 



ILL NAM L- Of ALL PARTNERS (Type or prim) * addreSS h'sj 



BUSINESS ADDRESS (Type at print) 



EV (Signature in ink. Type ot print wmtv. under signature) 



TITLE (Type or print) 



PLANT AND EQUIPMENT SCHEDULE 

ii I . ' M l I I^MMT».fc^llll'l H l— m —ip^-il l U ll I !■! IIIPP— ■^■■■■■w 

Available Plant to be Used 
Excavation Equipment 



No 



. ' Type Capacity] Manufacturer} Age & Condition! Location} 



1 



D rilling Equipment 



i No, ! Type' '"[ Capacity 1 ' Ma nufacturer 7 Age & Condition 




Con cr eting Equipment 



Material Handling Equipment 



Locations 



!' Nol I"'''' Type r Capacity s" "Manuf acturer; Age & Condition] Location^ 

I 1 i 



; 'jjo.'"' " "J Type ; Capacity Manufacturer Age & Condition "Location; 



Add additional- sheets if required. 
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PLAKT AHD EQUIPM ENT SCHEDULE 

I II I ■— ■ ■ — I N I ■ H l ^ ll W ■ I" '" ■^■Il|l P" W— 

Available Plant to be Used 



No. 



Type \ Capacity Manufacturer 



Age Si Condition Location 



Earth Embankment - Boiled Fills 
Excavation and Transportation - Spreading and Rolling 



No. 



Type "| Capacity \ Manufacturer •' Age & Condition 



i 



Location 



Add additional sheets if required. 
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PIAHT AMP EQUIPMENT SCHEDULE 
Available Fls.Pt to be Used 

Miscellaneous Equipment 



No. ■■ t Type 



Capacity \ 'Manufacturer" , Age & Condition 



Location 



-r 



Add additional sheets if required 
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Serial No. CIVENG-19-016-62- 
UNIT PRICE SCHEDULE 

j tem Unit Estimated 
No. Description Quantity Unit Price Amount _ 

1 Preparation of Site 1 Job L.S. $ - 



2 Control and Diversion of 

Water 1 Job L.S. 

* 3 Unclassified Excavation - 

General 330,000 C.Y. $ 



* h Unclassified Excavation- - 

Borrow Area "B" 1,700,000 C.Y. 

* 5 Unclassified Excavation - 

Borrow Areas "C" and "E" 260,000 C.Y. 

* 6 Rock Excavation - General 122,000 C.Y. 

7 Rock Excavation - Tunnel 1,700 C,Y. 

8 Rock Excavation - Shaft 5^0 C.Y. 

* 9 Rock Excavation - Borrow 20,f00 C.Y. 
#10 Line Drilling 1^,000 S.F. 

11 Safety Mesh 6,000 S.Y. 



12 



Ik Hand Cleaned Bedrock 

Surf ace s 8, IOC S.Y. 

15 Mortar for Foundation 

Preparation 200 C.F. 

*l6 Compacted Impervious Fill 1,375,000 C.Y. 

17 Compacted Impervious <. 

Backfill - 2,^00 C.Y. 

*l8 Compacted Random Fill - 

Dike U0,000 C.Y. 

UPS-1 
♦Estimated Quantities 



Rock Bolting 50 Ea. $l6.C0 



13 Machine Cleaned Bedrock 

Surfaces 32,000 S.Y. $_ 



Item " Unit Estimated 

No. Description Quantity Unit Price A mount , 

*19 Compacted Random Fill - , 

Dam and Miscellaneous l60,COO C.Y. $ $ 



20 


Omitted 






*21 


Compacted Pervious Fill 


75,000 


C.Y. 


22 


Compacted Gravel 
Backfill 


2,500 


C.Y. 


23 


Omitted 






*24 


Compacted Gravel Fill 


19,000 


\t » X • 


25 


Omitted 






26 


Omitted 






27 


Omitted 






*28 


Compacted Sand Fill 


65,000 


\j • X * 


29 


Compacted Processed 
Sand Fill 


6,500 


C.Y. 


30 


Omitted 






*31 


Gravel Bedding 


65,000 


C.Y. 


32 


Road Gravel 


9,200' 


C.Y. 


33 


Additional Rolling 

of Fill 


1,000 


Hrs. 


3^ 


Omitted 






35 


Omitted 






* 3 6 


Rock Slope Protection 


141,000 


C.Y. 


37 


Selected Riprap 


4,000 


C.Y. 


38 


Rock Blanket* 


1,600 


C.Y. 



UPS-2 
^Estimated Quantities. y 7 



Item 

No. 




: . Description 


.Quantity .. 


Unit 


Unit 
Price 


Estimated 
Amount 


39 


Tunnel Drilling and 
Grouting 

. a. Mobilization and 
~ Demobilization for 
funnel Drilling and 
Grouting 

b. Drilling Grout Holes 

c. Drilling Drain Holes 

d. Drilling Exploratory 
Holes 

e. Portland Cement in 
*" . Grout 

f . Sand in Grout 

. £. Placing Grout, Con- 
tact Grouting 

h. Placing Grout, Con- 
solidation Grouting 

1, Connections to Grout 

~* Holes 


1 
k6o 
100 

100 

500 
500 

7^0 

260 

25 


Job 

L.F. 

L.F. 

L.F. 

C.F. 
C.F. 

C.F. 

C.F. 
Ea. 




& 
































$^.00 

$5.00 









ii-0 Foundation Drilling and 

Grouting 

a. Mobilization and 
"~ Demobilization for 
Foundation Drilling 





and Grouting 

Drilling 1-1/2" (EX) 
Grout Holes 

Drilling 3" (NX) Drai^ 
Holes 

Drilling 3" (NX) 
Exploratory Holes 

Portland Cement in 
Grout 


1 

13,000 

3.000 

200 

3,60© 

UPS-3 


Job 

L.F* 
L.F. 
L.F. 
C.F. 


L.S. 


h 


*. 


£. 




d. 




e. 









n 



Item 
No. 




Description 


Quantity 


Unit 


Unit 
Price 


Estimated 
Amount 




t. 


Sand in Grout 


100 


C.F. 


$ 


$ 




h. 


Placing Grout 

Connection to Grout 

Holes 


3,700 

800 


C.F. 
Ea. 








$5,00 




41 


Omitted 










42 


Anchor Bars, Type A - 
10' Setting 

Omitted 


300 


Ea. 


$ 




43 




44 


Anchor Bars, Type B - 
10' Setting 


320 


Ea. 


$ 





45 Concrete - Gravity Walls,. 
Spillway, and Hood Control 
Outlet Portal 3,900 C.Y. 



46 


Concrete-Lining Spillway 
and Flood Control Outlet 
Portal 

Concrete - Spillway Weir 

Concrete - Access Bridge 
Abutments 

Concrete - Walls, Weir and 
Trash Bars, Flood Control 
Intake Structure 

Concrete - Tunnel Lining 

Concrete - Tunnel 
Transitions 


1,170. 

1,700 

590 

430 
4?0 

460 


C.Y. 


47 


C.Y. 


48 


\j * X • 


49 


C.Y. 


50 


C.Y. 


51 


C.Y. 



52 Concrete - Flood Control 
Gate Shaft Lining to 

Elev. 564.5 350 C.Y. 

53 Concrete - Flood Control 
Gate Shaft Lining from 

Elev. 564.5 to Elev. 579-0 90 C.Y. 

54 Concrete - Flood Control Gate 

Shaft Superstructure 230 C.Y. 

UPS-4 
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Item 

No. 


Description Quantity 


Unit 


Unit 

Price 


Estimated 

Amount 


55 
56 


Concrete - Water Supply- 
Gravity Walls, Intake Channel 
and Outlet Portal 500 

Concrete - Water Supply 

Diversion Conduit 3>700 

Concrete - Water Supply 

Outlet Lining 40 

Concrete - Water Supply 

Intake Tower to Elev. 482 1,000 

Concrete - Water Supply Intake 

Tower from Elev. 482 to 

Elev. 581 1,020 

Concrete - Water Supply 

Intake Tower Superstructure 

above Elev. 581 250 

Concrete - Service Bridge 

Abutment and Piers 2,000 

Concrete - Bridge Super- 
structure 210 

Tunnel Rib Supports 65 

Cement 30,000 

Steel Reinforcement 84if5 r 000 

48- Inch Water Supply Pipe 1 

Rubber Waterstop - Type A 1,4-20 

Rubber Waterstop - Type B -50 

Flood Control Gate Shaft - 
Miscellaneous 1 

Water Supply Intake Tower - 
Miscellaneous 1 

Float Well and Accessories 1 

Air Vent and Accessories 1 


C.Y. 
C.Y. 
C.Y. 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

Ea. 

Bbl. 

Lb. 

Job 

L.F. 

L,F. 

Job 

Job 

Job 
Job 


$ 


♦ 


56A 






57 






58 






59 




1 


60 






61 






62 






63 






64 






65 


L.S. 




66 




67 




68 


L.S. 
L.S. 

1*1 » O • 

L.S. 




69 




70 




71 





UPS-5 



¥\ 



Item 
No. 



Description 



Quantity Unit 



72 Tile Gages 
#73 Miscellaneous Metals 

*74 Structural Steel- 
Miscellaneous 

75 Structural Steel 
Service Bridge 

76 Structural Steel - 
Access Bridge 

77 Aluminum 

78 Heating and Ventilating 
Systems, Flood Control 
Operating Bouse 

79 Gates and Accessories - 
Flood Control Gate Shaft 

80 Traveling Crane - Flood 
Control Operating House 

81 Diesel-Electric 
Generator Set 

82 Electrical Work, Interior, 
Flood Control Gate Shaft 

83 Heating System, Water 
Supply Intake Tower 

84 Gates and Accessories, 
Water Supply Intake Tower 

85 Traveling Crane - Water 
Supply Intake Tower 

86 Electrical Work, Interior, 
Water Supply Intake Tower 

87 Electrical Work, Exterior 

88 Cable Guard Rail 

89 Guard Posts 

♦Estimated Quantities 



1 
23,000 



1 
1 



1 

1 

4,970 

24 

ups-6 



Job 
Lb. 



13,100 Lb. 



Job 
Job 

L.F. 

Ea. 



Unit Estimated 

Price Amount 

L.S. y 

$ 



Job L.S. 

Job L.S. 

Job L.S. 

Job L > S • 

Job L.S. 

Job L.S. 

Job L.S. 

Job L.S. 



L.S. 
L.S, 



1 


Job 


L.S. 


1 


Job 


L.S. 


.9,200 


Lb, 


$ 



n 



Item 
No. 


Description 


Quantity 


Unit 


Unit 

Price 


Estimated 

Amount 


90 

91 


Chain Link Fencing, 
h Feet High. 

Precast Concrete Curb 

Flagpole 
Log Boom 

Bituminous Concrete 

Surfacing 

Bituminous Surface 

Treatment 

Utility Building 

Operators Quarters 

Garage 

Water Supply Wells 

a. ■ Mobilization and 
Demobilisation 
for Water Supply 
Well No. 1 

b . Mobilization and 
™ Demobilization 

for Water Supply 
Well No. 2 

c. Driving 8" Outer 
"* Casing 

a. Drilling 8" Hole 
~ Below 8" Casing 

e. Setting 6" Inner 

~" Casing 

f . Drilling 6" 

~" Hole , Uncased 


2,200 

370 

1 

1 

8,520 

12,250 
1 

1. 

1 

1 

l 

110 

20 

120 

370 


L.P. 
L.F. 

Job 
Job 

S.Y. 

s.y. 

Job 
Job 

Job 

Job 

Job 

L.F. 
L.F. 
L.F. 

L.F. 




* 


92 


L.S. 
L.S. 




93 




'-gk 




95 




96 


Jj * O* 

L.S, 

L.S. 
L.S. 




9? 




98 




99 































g. Drilling 6" Hole, 
~" Uncased, below 

depth of 250 feet 2&0 L.F. 

h. Test Pumping Well 100 Hrs. 

UPS-7 



41 



Item 

Ho. 



Description 



Quantity 



Unit Estimated 
Unit Price Amount _ 



100 Water Distribution System - 

Utility Building Area 

101 Water Distribution System - 
Operators Quarters Area 

102 Sewage Disposal System - 
Utility Building Area 

103 Sewage Disposal System - 
Operators Quarters Area 



104 


15-Inch Culvert 


105 


Class A Seedbed, 
Class A Seed 


106 


Class B Seedbed, 
Class B Seed 


107 


Class D Seedbed, 
Class B Seed 



1 

60 
4,000 

19,000 
58,000 



Job 

Job 


L.S. 
L.S. 
L.S. 
L.S. 


$ 


Job 




Job 




L.F. 




S.Y. 




S.Y. 






S.Y. 






Total 


$ 
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NOTE 1: The work will be awarded as a whole to one bidder. 

MOTE 2' Only quantities for items with an asterisk adjacent to Item No. 
MOTE i. ^ e ^ lmated quantities . (see Par . sc-T of the SPECIAL CONDITIONS) 

NOTE 3: Funds for construction of the Operator's Quarters are limited due 
to Congressional limitations. In the event the combined price bid 
by the lowest responsible bidder for Items 97 and 98 exceed the 
limitations, the Government reserves the right to eliminate Items 
97. 98 and 101 from the work to be awarded. Award will then be 
made on the basis of evaluation of all bidders with the above Items 
97, 98, and 101 eliminated. 

NOTE *: The bidder shall indicate below the type of cement or combination 

of cements he proposes to furnish (see Paragraph 14-02). One option 

only will be elected. 

Portland cement / .7 

Blend of natural cement and 
Portland cement / ../ 

Portland blast furnace slag 

cement /■—■ 7 
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AFFIDAVIT 
PARENT COMPANY AND EMPLOYER IDENTIFICATION NUMBER. 



(a) Bidder represents that he JZJ ls > ZL/ is notj owned or controlled 
by a parent company. For this purpose a parent company is defined as one 
which either owns or controls the activities and basic business policies 

of the bidder. To own another company means the parent company must own 
at least a majority (more than 50 percent) of the voting rlghts^in that 
company. To control another company such ownership Is not required] if 
another company is able to formulate, determine or veto basic business 
policy decisions of the bidder such other company is considered the parent 
of the bidder. This control may be exercised through the use of dominant 
minority voting rights , use of proxy voting, contractual arrangements, or 
otherwise. 

(b) If bidder is owned or controlled by a parent company, insert in 
the space below the name and main office address of the parent company. 



~ ^ — __ Address 

(c) Bidder will provide in the applicable space below, if he has no 
parent company, his own Employer's Identification lumber (E. I. No.) 
(Federal Social Security Identification Number used on Federal Tax Returns), 
or, if he has a parent company, the E. I. No. of his parent company. 

Bidder's E. I. No, 



Parent Company's E, I. No. 



SUPPLEMENT TO BID FQM 
(Construction Contract) 

If p Md o- modification to a bid based on unit prices is submitted 
and provides for a lump sum adjustment to the total estimated cost, the 
application of the lump sum adjustment to each unit price, including lump 
sum units, in the bid schedule must be stated or, if it is not stated, 
the bidder agrees that the lump sum adjustment shall be applied on a 
prorata basis to every unit price in the bid schedule. 

In case of error in the extension of prices, the unit price will 

govern . 

The bidder warrants that he haB available or under his control plant 
of the 'character and in the amount required to complete the proposed work 

within the specified time. 

It 1 s hereby warranted that in the event award is made to the bidder, 
there will be furnished under this contract, or used in the performance of 
the v ,^ v ,,:v,. Pr ed by this contract, only such unmanufactured articles, mate- 
ria ,"w -.applies as have been mined or produced in the United States and 
orw'such manufactured articles, materials, and supplies as have been manu- 
factured in the United States substantially all from articles, materials, 
or supplies mined, produced or manufactured, as the case may be, in the 
United States, except as noted below or otherwise indicated in this bid or 
authorized in the invitation. 

Mistakes in Bids. - The bidder hereby waives that portion of any 
allegelTml stake or mistakes in his bid which falls within the following 
amounts: 

If bid is $250,000 or less -- 5i of the bid; 

If bid is more than $250,000 and less than $500,000 — $12,500 
plus k$> of the bid over $250,000; 

If bid is $500,000 or more, and less than $1,000,000 — $22,500 
plus 3$ of the bid over $500,000; 

If bid is $1,000,000 or more -- $37,500 plus 2# of the bid over 
$1,000,000. 

In cases where the allegation of mistake exceeds the above 
waived amounts and the request for correction is allowed, such amount 
will be excluded from the contract price; however, the amount waived as 
provided herein will not be deducted for the purpose of evaluating bids 
to determine the low bidder. 

-1- 3/23/60 



SUPPLEMENT TO BID FORM 
XConstruction Contract) 



The above waiver does not apply to any clerical mistake which 
is obvious or apparent on the face of the bid including but not limited 
to (l) a mistake in the extension of a unit price or prices; (2) a 
mistake in totaling the sums of various bid items; (3) obviously mis- 
placed decimal point or (h) failure to insert the unit price where 
amount intended can be determined from face of bid. 

This clause is not applicable to allegations of mistakes 
which, if alloved, would result in a reduction in the bid price. 



PAET I 



Pars.jgra.pl3. Ho . 
GC-1 
GC-2 
GC-3 
GC-^ 
GC-5 

GC-6 
GC-7 

GC-8 
GC-9 

GC-10 
QG-11 

GC-12 

QC-13 
GC-lfc 

GG-15 
GC-16 
GC-17 
GC-18 



GHSBAL COIDIf I01S 
(Index) 

Parag ra ph Title 
Scope of Work 

Character of Work and Mechanics 
Site Investigation 
Operations and Storage Areas 

Progress Charts, and Requirements for 
Overtime Work 

Subcontractors 

(Quality of Articles, Materials and 
Equipment 

protection of Material and Work 

Protection of Existing Struct-ures, 
Utilities, Work and Vegetation 

Possession Prior to Completion 

labor Reports 

Gleaning Up 

Defimitions 

Bonds 

Accident Pretention 

Inspection 

Items of Work 



gageJSo,' 
GC-1 
GG-1 
GC-1 
GC-1 

GC-2 
GC-3 

GC-3 

GC~h 

GC-k 

GC»5 

GC-5 
GC-6 
GC-6 

GC-7 
GC-7 
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FART I 

GENERAL CONDITIONS 

GC-I. SCOPE OF WORK. - The work to be performed under this contract 
consists of furnishing all plant, materials, equipment, supplies , labor 
and transportation, including fuel, power, water (except any materials, 
equipment, utility or service, if any, specified herein to be furnished 
by the Government), and performing all work as required in the statement 
of work in the contract, in strict accordance with the specifications, 
schedules, and drawings, all of which are made a part hereof, and includ- 
ing such decail drawings as may be furnished by the Contracting Officer 
from time to time during the prosecution of the work in explanation of 
said drawings. 

GC-2. CHARACTER OF WORK AMD MECHANICS. - The work shall be executed 
in the best and most workmanlike manner by qualified, careful and effi- 
cient mechanics in strict accordance with the drawings and specifications. 

GC-3. SITE INVESTIGATION. - The contractor acknowledges that he has 
satisfied himself as to the nature and location of the work, the general 
and local conditions, including but not restricted to those bearing upon 
transportation, disposal, handling and storage of materials, availability 
of labor, water, electric power, roads and uncertainties of weather, 
river stages, tides or similar physical conditions at the site, the con- 
formation and conditions of the ground, the character of equipment and 
facilities needed preliminary to and during prosecution of the work. The 
contractor further acknowledges that he has satisfied himself as to the 
character, quality, and quantity of surface and subsurface materials or 
obstacles to be encountered insofar as this information is reasonably 
ascertainable from an inspection of the site, including all exploratory 
work done by the Government as well as from information presented by the 
drawings and specifications made a part of this contract. Any failure by 
the contractor to acquaint himself with the available information will 
not relieve him from responsibility for estimating properly the diffi- 
culty or cost of successfully performing the work. The Government 
assumes no responsibility for any conclusions or interpretations made by 
the contractor on the basis of the information made available by the 
Government. The Government also assumes no responsibility for any under- 
standing or representations made by its officers or agents during or 
prior to the execution of this contract, unless (i) such understanding or 
representations are expressly stated In the contract and (ii) the con- 
tract expressly provides that the responsibility therefor is assumed by 
the Government. Representations which are not expressly stated in the 
contract and for which liability is not expressly assumed by the Govern- 
ment in the contract shall be deemed only for the information of the con- 
tractor . 

CrC-h. OPERATIONS AND STORAGE AREAS. - a. All operations of the 
contractor (including storage of materials) upon Government premises 
shall be confined to areas authorized or approved by the Contracting 
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Officer. No unauthorized or unwarranted entry upon or passage through, 
or storage or disposal of materials shall be made upon Government 
premises. Government premises adjacent to the construction will "tie made 
available for use by the contractor without cost whenever such use will 
not interfere with other Government uses or purposes. The contractor 
shall be liable for any and all damage caused by him to such Government 
premises. The contractor shall hold and save the Government; its 
officers and agents, free and harmless from liability jof any nature or 
kind arising from any use, trespass or damage occasioned by his opera- 
tions on premises of third persons . 

b. Temporary buildings (storage sheds, shops, offices, etc.), 
may be erected by the contractor only with the approval of the Contract- 
ing Officer, and shall be built with labor and materials furnished by 
contractor without expense to the Government . Such temporary buildings 
and/or utilities shall remain the property of the contractor and will be 
removed by him at Ms expense upon the completion of the work. With the 
written consent of the Contracting Officer, such buildings and/or 
utilities may be abandoned and need not be removed. 

£. The contractor shall, under regulations prescribed by the 
Contracting Officer, use only established roadways or construct and use 
such temporary roadways as may be authorized by the Contracting Officer. 
Where materials are transported in the prosecution of the work, vehicles 
shall not be loaded beyond the loading capacity recommended by the manu- 
facturer of the vehicle or prescribed by any Federal, state or local 
lav: or regulation. When it is necessary to cross curbings or sidewalks, 
protection against damage shall be provided by the contractor and any 
damaged roads, curbings, or sidewalks shall be repaired by, or at the 
expense of the contractor. 

GC~ L > PROGRESS CHARTS, AHD REQUIREMENTS FOR OVERTIME WORK. - 
a. The contractor shall within 5 days or within such time as determined 
Fy the Contracting Officer, after date of commencement of work, prepare 
and submit to the Contracting Officer for approval a practicable schedule, 
showing the order in which the contractor proposes to carry on the work, 
.the date on which he will start the several salient features (including 
procurement of materials, plant and equipment) and the contemplated dates 
for completing the same. The schedule shall be in the form of a progress 
chart of suitable scale to indicate appropriately the percentage of work 
scheduled for completion at any time. The contractor shall enter on the 
chart the actual progress at the end of each week or at such intervals as 
directed by the Contracting Officer, and shall immediately deliver to the 
Contracting Officer three copies thereof. 



overtime operations , days of work, and/or the amount of construction 
plant, and to submit for approval such supplementary schedule or 
schedules in chart form as may be deemed necessary to demonstrate the 
manner in which the agreed rate of progress will be regained, all with- 
out additional cost to the Government. 

c. Failure of the contractor to comply with the requirements 
of the Contracting Officer under this provision shall be grounds for 
determination by the Contracting Officer that the contractor is not 
prosecuting the work with such diligence as will insure completion 
within the time specified. Upon such determination, the Contracting 
Officer may terminate the contractor's right to proceed with the work, 
or any separable part thereof, in accordance with the delays-damages 
article of the contract. 

GC-6. SUBCONTRACTORS. - Within 7 days after the award of any sub- 
contract either by himself pr a subcontractor, the contractor shall 
deliver to the Contracting Officer a statement setting forth the name 
and address of the subcontractor and a summary description of the work 
subcontracted. The contractor shall, at the same time, furnish a 
statement signed by the subcontractor acknowledging the inclusion in 
his subcontract of Clause 21 of Standard Form 23A and all clauses set 
forth in Standard Form 19A. If, for sufficient reason, at any time 
during the progress of the work, the Contracting Officer determines 
that any subcontractor is incompetent or undesirable, he will notify 
the contractor accordingly and steps will be taken immediately for 
cancellation of such subcontract. Subletting by subcontractors shall 
be subject to the same regulations. Nothing contained in this contract 
shall create any contractual relation between the subcontractor and the 
Government , 

GC-7. QUALITY OF ARTICLES, MATERIALS AND EQUIPMENT. - a. Where 
articles, materials and equipment are required to conform to standard 
specifications or tests of the Government or other authorities incor- 
porated by reference, they will conform to the respective editions, 
including amendments, specified. 

b. Any samples and descriptive data required shall - 

(1) Be submitted within the time specified in these 
specifications or, if not specified, within a reasonable time before 
use to permit inspection and testing. 

(2) Be shipped prepaid and delivered as specified in 
these specifications, or as directed by the Contracting Officer. 
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(3) Be marked to show the name of the material , trade 
name of manufacturer , place of origin, name and .location of the project 
where the material represented by the sample is to be used., and the 
name of the contractor submitting the sasple. 

£. Samples not subjected to destructive teats may be retained 
until completion of the work but thereafter will be returned to the eon- 
tractor, if he so requests in writings &t bis own expense. Failure of 
any sample to pass the specified requirements will be sufficient cause 
for refusal to consider further any samples from, the same manufacturer 
whose materials failed to pass the tests. 

GC-8. PROTECTION OF MATERIAL AMD WORK. - The contractor shall at 
all times protect and preserve all materials , supplies and equipment of 
every description (including property which may be Government -furnished 
or owned) and all work performed. All reasonable requests of the Con- 
tracting Officer to inclose or specially protect such property shall be 
complied with. If, as determined by the Contracting Officer, material., 
equipment, supplies and work performed are not adequately protected by 
the contractor such property may be protected by the Government and the 
cost thereof may be charged to the contractor or deducted from any pay- 
ments due to him. 

GC-9- PROTECTION OF EXISTING STRUCTURES, UTILITIES, WORK fflD 
VEGETATION. - a. Any damage to existing structures or work of any kind, 
or the interruption of a. utility service resulting from failure to comply 
with the requirements of this contract shall be repaired or restored 
promptly by or at the expense of the contractor. 

b. The contractor will preserve and protect all existing 
vegetation such as trees, shrubs, and grass on or adjacent to the site 
which do not unreasonably interfere with the construction as may be 
determined by the Contracting Officer. The contractor will be respon- 
sible for all unauthorized cutting or damaging of trees and shrubs, 
including damage due to careless operation of equipment, stockpiling 
of materials or tracking of grass areas by equipment . 

c. Care will be taken by the contractor in felling trees 
authorized for removal to avoid any unnecessary damage to vegetation 
that is to remain in place. Any limbs or branches of trees broken during 
such operations, shall be trimmed with a clean cut and painted with an 
approved tree pruning compound if required by the Contracting Officer. 
The contractor will be liable for or may be required to replace or re- 
store at his own expense all vegetation not protected and preserved as 
required herein that may be destroyed or damaged. 



If such prior possession or use Toy the Government delays the progress 
of the work or causes additional expenses to the contractor, an equitable 
adjustment in the contract price and/or the time. of completion will be 
made and the contract shall be modified in writing accordingly. 
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GC-12. LABOR REPORTS. - The contractor shall promptly furnish, 
and shall cause any subcontractors to furnish in like manner, within 
7 days after the regular payment date of each weekly payroll, to the 
Contracting Officer, a copy of such payroll together with a statement 
of compliance with respect to the wages paid each of its ^employees 
(which shall not be deemed to apply to persons in classmcations 
higher than laborers and mechanics and those who are the immediate 
supervisors of such employees) engaged on the work. If the contractor 
or any of his subcontractors fails to furnish copies of such payrolls, 
the Contracting Officer may disapprove all or part of any progress pay- 
ment estimate for the period covered by such payrolls until they are 
received by him. The contractor shall also prepare and furnish such 
labor reports as may be required by the Department of Labor. 

GC-13 CLEANING UP. - The contractor shall, at all times, keep 
the construction area, including storage areas used by him, free from 
accumulations of waste material or rubbish and prior to completion of 
the work remove any rubbish from the premises and all tools, scaffold- 
ins, equipment, and materials not the property of the Government. Upon 
completion of the construction, the contractor shall leave the work and 
premises in a clean, neat and workmanlike condition satisfactory to the 
Contracting Officer. 

GC-1^. DEFINITIONS. - a. Wherever in the specifications or upon 
the drawings the words directed, required, ordered, designated, pre- 
scribed, or words of like import are used, it shall be understood that 
the direction, requirement, permission, order, designation or prescrip- 
tion of the Contracting Officer is intended and similarly the words 
approved, acceptable, satisfactory or words of like import shall mean 
approved by, or acceptable to, or satisfactory to the Contracting 
Officer, unless otherwise expressly stated. 

b Basic rate as used in Clause 2, "Eight-Hour Laws - Overtime 
Compensation", of Standard Form 19A means the basic hourly straight time 
wage rate actually paid laborers and mechanics and is not necessarily 
thf same as the minimum hourly rate referred to in Clause 1, "Davis-Bacon 
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Act" of Standard Form 19A and in the paragraph of the specifications 
entitled "Rates of Wages". 

GC-15. BONDS. - a. Payment Bond . - If the contract exceeds $2,000, 
the contractor agrees to furnish a payment "bond with good and sufficient 
surety or sureties acceptable to the Government for the protection of 
persons furnishing material or labor in connection with the performance 
of the work under this agreement on U. S. Standard Form No. 25-A or 
U. S. Standard Form No. 27- A. The penal sum of such payment bond will 
be as follows: (l) When the contract price is $1,000,000 or less, 50 
percent of the contract price; (2) When the contract price is in ex- 
cess of $1,000,000, but no more than $5,000,000, ho percent of the con- 
tract price; (3) When the contract price is more than $5,000,000, 
$2,500,000. 

b. Performance Bond , - If the contract price exceeds $2,000/ 
the contractor further agrees to furnish a performance bond with good 
and sufficient surety or sureties acceptable to the Government in con- 
nection with the performance of the work under this agreement on U. S. 
Standard Form No. 25 or UV S. Standard Form No. £7. The penal sum of 
such performance bond will be 100 percent of the contract price. 

c. Any bonds required hereunder will be dated as of the same 
date as the contract and will be furnished by the contractor to the 
Government at the time the contract is executed. 

GC-16. ACCIDENT PREVENTION. - a. In order to provide safety con- 
trols for protection to the life and health of employees and other per- 
sons; for prevention of damage to property, materials, supplies, and 
equipment; and for avoidance of work interruptions in the performance 
of this contract; the contractor will comply with all pertinent provi- 
sions of Corps of Engineers Manual, EM 385-1-1, dated 13 March 1958, 
entitled "General Safety Requirements," as amended, and will also take 
or cause to be taken such additional measures as the Contracting Officer 
may determine to be reasonably necessary for the purpose. 

b. Prior to commencement of work, the contractor will - 

(1) Submit in writing his proposals for effectuating 
this provision for Accident Prevention. 

(2) Meet in conference with representative of the Con- 
tracting Officer to discuss and develop mutual understandings relative 
to administration of the over-all safety program. 



Officer for the control and safety of persons visiting the job site and 
will comply with such requirements to prevent accidents as may be 
specified under the SPECIAL CONDITIONS cf these specifications or issued 
by the Contracting Officer. 

d. The contractor will maintain an accurate record of, and 
will report 'to" the Contracting Officer in the manner and on the forms 
prescribed by the Contracting Officer, exposure data and all accidents 
resulting in death, traumatic injury, occupational disease, and/or damage 
to property, materials, supplies and equipment incident to work performed 
under this contract. 

e. The Contracting Officer will notify the contractor of any 
non-compliance with tltt foregoing provisions and the action to be taken. 
The contractor shall, after receipt of such notice, immediately take 
corrective action. Such notice, when delivered to the contractor or his 
representative at the site of the work, shall be deemed sufficient for 
the purpose. If the contractor fails or refuses to comply promptly, the 
Contracting Officer may issue an order stopping all or part of the work 
until satisfactory corrective action has been taken. No part of the time 
lost due to any such stop order shall be made the subject of claim for 
extension of time or for excess costs or damages by the contractor. 

f. Compliance with the provisions of this article by subcon- 
tractors will be the responsibility of the contractor. 

G n -17. INSPECTION. - The work will be conducted under the general 
direction of the Contracting Officer and is subject to inspection by his 
appointed inspectors to insure strict compliance with the terms of the 
contract. Ho inspector is authorized to change any provision of the 
specifications without written authorization of the Contracting Officer, 
nor shall the presence or absence of an inspector relieve the contractor 
from any requirements of the contract. As soon as practicable after the 
completion of the entire work, or any divisible part thereof as may be 
designated in these specifications, a thorough examination thereof will 
be made by the Contracting Officer at the site of the work. If such work 
is found to comply fully with the requirements of the contract, it will 
be accepted; and final payment therefor will be made in accordance with 
the article of the contract entitled "Payments to Contractors. 

GC-18. ITEMS OF WORK. - A brief description of each item and the 
estimated quantity thereof are shown in the schedule attached to the Bid 
Form and listed in the Statement of Work in the contract. Unless other- 
wise provided in the SPECIAL CONDITIONS, within the limit of available 
funds, the contractor will be required to complete the work specified 
herein in accordance with the contract and at the contract price or 
prices. 
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PART II 

SPECIAL CONDITIONS 

SC-1. COMMENCEMENT, PROSECUTION AND COMPLETION OF WORK. - a. The 
contractor will be required to commence work under this contract within 
30 calendar days after the date of receipt by him of notice to proceed, 
to prosecute said work with faithfulness and energy, and to complete the 
entire work ready for use not later than 900 calendar days after date - -.-. 
■of receipt, by., him , of ..notice , to, ■proceed. The time stated for completion: 
shall include final clean-up of. the premises. 

b. T ime ^ Extension for Tdpsoiling and Seeding . - In the; "£ ivent "."■'. 
the contract completion date, as 'established, in Subparagraph "a" tooye r is 
thirty (30) days or more after the limiting' date established for .seeding ■:..< 
in the Technical Provisions herein, the contract completion date "f Ox '■■ .: 
topsoiling and seeding will be the last date of the next succeeding. , ■ 
period specif led as acceptable for seeding i :; -.;-■"■'• 

SC-2. OMITTED. : ; : :? ■;■''■' :/:.■■> --i'i 

SC-3. CONTRACT DRAWINGS AND SPECIFICATIONS. - Twenty sets of;- '- . '.. *'- 
contract drawings and specifications will be furnished the contractor 
without' charge. Additional sets will be furnished on request at the:' ■cost 
of reproduction. The work shall 1 conform: to the following contract drawings 
and maps, all of; which form a part of these': specifications and are.: available 
in the : off ice 6f : the U. S. Army' Engineer Division, New -England Divisibny ' 
424 Trapeld Road, Waltham, Massachusetts. 
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SC-4. SHOP DRAWINGS. - The contractor shall submit .to the Contracting 
Officer for approval six (6) copies of all shop drawings, as called for.. 

under the' various headings' "of these" specifications'"; "These draftings shall 

be complete, shall be checlted by .the contractor prior to: submission;,- and shall 
contain all required detailed information. If. approved by the Contracting 
Officer,; :each ; cppy : of the .drawings: .will be. identified as- having received such 
approval by being" so stamped and dated- /The contractor shall make any cor- 
rections-required by the.. Contracting. Officer. ■■■■, Four (4) sets of all- shop, 
drawings will be retained by the Contracting, Off icer and two sets will be 
returned to the, contractor. ,: The approval, of -the., drawings', by the Contracting 
Off icer shall , not be construed as -a. complete check hut will indicate ■ only , 
that the general method of construction and detailing is satisfactory.- - . 
Approval of such drawings, will not. -relieve the -contractor of the responsi- 
bility for any error which may : . exist,.,, as : fche. contractor shall be responsible 
for the dimensions and design, of adequate connections, details and'. 
satisfactory construction of all work. The submission by the contractor 
will be accompanied- by .ENG : .Form. ^025, lA, sextuplicate. In addition, an -,..-■ 
information copy of this form, without inclosures, will be forwarded by 
the contractor; >tp- the Bes.ident- Engineer j, Area.-Engineer, and Design .Branch>: ■ 
Engineering Division, NED. ENG Form, 4025. .will be furnished to the contractor 
by the Government. y ; -i 

. SC-5-- PHYSICAL DATA.,- Information and data furnished or referred to 
below are furnished for information only and it is expressly understood that 
the Government will not be responsible for any,- interpretation or conclusion 
drawn therefrom by the contractor. ..;: 

a. The physical conditions indicated on the drawings and in 
the specifications .are, the. result.;pf .site. investigations by surveys -and. 
borings, test pits and foundation probes.. Soil samples and rock cores 
obtained from the subsurface; explorations made.'. by the Government, field 
reports of explorations, records of water levels in observation wells, and 
results and data of all tests made by the: Government on soil samples are 
available for. examination and review at the Corps of Engineers Soils, Founda- 
tions and Frost. Effects ^laboratory, New England Division." Headquarters, 424 ' 
Trapelo Road, Walt ham, j^ss., telephone TWinbrook 4-2400,- Ext. 387. The ■ 
results of laboratory tests, except those of permeability test, performed on 
soil samples obtained : - : from' subsurface explorations in the foundation areas ■ 
of the embankments and structures- are .shown on:„Plate Nosv A-l through A-18A. 
{19 sheets), inclusive, inserted at .the end of ..the SPEC IA& CONDITIONS. - The 
classification of soil samples is in accordance with Drawing No. NEDGL-61-5C, 
"Unified. Soil Classification", attached at the end of the'SPECIAL CONDITIONS. 

b. Weather-.-Conditlons . - - Weather conditions at the site of . the- 
work are approximately ■ as .indicated .below. Complete weather records 

and reTiorts tnav be obtainod from th<= tJ. S. Weather "Rsiy-paii. On th*» basis of 



Monthly Temperatures 

, ^ r _ ^ ls y , ,-,i.f:i i .M i .u,l; 

(Degrees Fahrenheit). 
Knight ville Dam, Mass- 
Eley. 630 ft'.. itt.s.l'.' : "•'. 
Per iod: : . of . - Record . - 21 yrjs .. 



Month 

January- 
February 
March 
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May 
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August . ; 
September 
October. . 
November 
Decet&b.er .. 

"Annual,, ,;:. 



Mean 
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Period of Re'cSrd - 19''yi*s • 



■-a^-- 



; C hester, Mass. 
6G0' ft; : si.s»l. 
: Pericd of Record- -"^4 yrs. 



Month 



Annual 



Mean 
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c. Transportation Facilities . - (l) U. S. Route 20 and State 
Route 112 pass through the town of Huntington. (Huntington is approximately 
2-l/2 miles south of the project site). U. S. Route 20 connects with the 
Massachusetts Turnpike (Exit 6) approximately 10 miles south of Huntington. 
Local and town roads-provide access -to project site. 

(2) It will be the responsibility of the contractor to 
make his own Investigation of transportation facilities including rail- 
roads and public roads and private lands and nake his own arrangement for 
their use. 



SC-6. ■ RATES OF WAGES. - , a. ; The minimum wages to be paid laborers 
and mechanics on this project, as determined by the Secretary of Labor 
to be prevailing for the corresponding classes of laborers and mechanics 
employed on projects of a character similar to the contract work in the 
pertinent locality, are as set forth below. 

b. Any class of laborers and mechanics not listed below em- 
ployed on this contract shall be classified or reclassified conformably 
to the schedule set out below by mutual agreement between. the contractor 
and. class of labor, concerned, subject to the prior approval of the 
Contracting Officer. In the event the interested; parties, cannot agree on 
the proper classification or reclassification of a particular class of 
laborers and mechanics to be used, the question, accompanied by the 
recommendation of the Contracting Officer, shall be referred to the 
Secretary of Labor for final determination. 



. . ;:'K:-' : v - c ." '* ^mft : -ah#¥elf4 re FkrA^-' ^^he'wage '^t^eonSainfed" i$;$M|;;' 
decision a^ ,sfef&±gKt-hCH^I^;^s^ : atKS : . , Jn-Vsowe- areas M^gb^t ; afia jD --"" : 
labor organizations, in. the- construction.:. industry,. have,, ,coXlg£^3Lyely, ] .-,. 
bargaiaea^fo^bea^^anff-feifee. fiS^ : e^rib%i,ifey ;T: j MWis^rib ! d|ltbns . . „, 
are^not > included- • in °w&ge c ^a : te^ fJ ;dete^in^'_%^tne c 'S48re^^; bf ; tatB^f o^ ';' ; 
constitution proJeetsY :ix '^ ;-; ^ : -^ ^- ■ ^■" : ^"^ s — ':: «-■ ;•=- ;^;'''.J^/; ^;'_ "'T^. 

of a jay item in4h£s-c'bntraot J is^^^^ 

Uhit: : Pride Schedule ■tfith'~an''i:st^Tisij)' ; 'and vn«ra : ti"ei;''"a^t^f ;'^tia^ti'tar.'df '. 'i 
such .Ipay;: item ■<±s' ;more -than : 115$ ^ ^es 3 -than? &f $" of; ■''the istiM&BeSJ^ . .." ;;; . .;' :: .' ;; ;' 
quantity .^tatedN^^hi^-cc^racty a^'mSSlf fed^-an' equiiiatfle atf jus^hth f ;^ 
in ^®te:;:corft3fdlc* ^prSde ;s"ha-ll : "be made' : iS$d# ^mahd -of y^i^e^^a^y;;;^^ _^; ;;; : : ;; 
overruns; rthe> ^qo?^.l(S'ia^^alteen^-%teil s '' W ^imi%<£ '$6 Hftg ' niMfe :i^bff/ ; ~"j;'. ... ',' ;."t 
units^by rwhicn- *he aistulal^ quality ^exceecls" ' : 12$f^t : 'i^ e^iaii^d ^ti^lit;^. 
Wheriedfhe «ctps&$v^tl^ ils\ie.^;i:i^^^;bf;4H§;:e^^t!edr 

quant ity^fcatted^ini' this &^nti%ct : ^ ; the :f ihal^p&ymght ! Vil3r ^br ,c:pi^te<l by. ^ ;'. ''J.. 

applying the contract unit price to &?$ of the estimated quantity shown' 

in the contract and then deducting from the result an amount obtained by 
applying to the number of:-:lS^Bvip^Sinderrun below the 87$ ~©&^Ke~"estimated 
quantity, a negotiated price per unit of. such underrun. The unit price 
for t]^; ; deduc^ioh^ §€as&nable ; veost to the cbntractor 

of performing the .units of work exclusive, of. the mobilization and other 
fixed costs relating thereto^-- .-^"■'■ i - : -' ■- x ' ■" -"- ?j; " r - : ■"■' ■ v P ■* r 1_ - 1 "^ 

b. In order to permit the contractor t*6 distribute his indirect 
costs properly to Items Kos. Z9., ^-0 and ( 99 ? these items have been sub- 
divided into sub-items. All the^cbntractbr^is "'indirect costs f6r each of 
these items will be Included in the bid prices for the mobilization. ,and. 
demobilization sub -items listed under the respective items'." 'Variation"' 
from the estimated quantity in the actual work performed under, any pther 
sub-item.:or elimination '-bf £11 •wSfS under 1 ' '^u^h : '% f .;suh;-iteia^ii\;npjt flp.e. ,",!,, ; ., ; ,,.-. 
the basis; .for -an 'adj^ttae-nt^iS e , bnt¥dct : ;u^it f ''prHcei '" ■■'■ ! ' ;ji; "'- ; ";'" "".'',"- '.'. 

■■' : ;-,, c« ; If^ .any item' within '^ 
than 10,^ or less' than- 1 :?^ of'- the '■estimated -qtiantl'ty \stdted^in the' contract ,' 
•as. rnpdified,: cor if, the' 5 - quantity o^-la^-^teffi listed* '^ 

above exceeds 105^\or : ^i®^les^ : ' thSin' ; '56^- of- tbtal"bf the : - : 3tib-i%em^^^de*x..ihat'^ 
item and if such variation causes an increase or a decrease lh' the time 
required for performance of this contract the contract completion time .will 
be. adjusted as folloiws-. ' 1- < * . ' * i ', ' ■■:,-=- 

(l) If the quantity variatibn is such that it will cause ah 
. increase in the tir^e necessary Co? completion, the Contracting Officer shall, 
upon receipt of a written request for an extension within 10 days from the 
beginning of such delay or within such further period of time which the 
Contracting Officer grants prior to the date of final settlement of the con- 
tract., ascertain the facts and. make such adjustment for extending the com- 
pletion date as in -his judgment the findings justify. 
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'■(2) If the quantity variation is ■ such 'that it will cause a 
decrease in the time necessary for completion, the" ■ Contracting Officer .shall 
ascertain the facts- and promptly notify the contractor in writing of his 
findings and the extent of the adjustment. ,....-.,..- 

d. If the parties fail to agree upon the adjustment to be made the 
dispute; 'shall be determined as provided , in Clause : 6, "Disputes " of the 
General Provisions . 

SC-8. GOVERNMENT-FURNISHED PROPERTY. - The Government- will, furnish 
to the contractor the following property to he incorporated or installed 
in the work or used in its performance. Such property will he furnished 
f.o-b. railroad cars or f.o-.b. truck at- the- project site and the; contractor 
wiH be required to accept delivery when made-, paying any demurrage incurred, 
■ and unloading and- transporting the property to- the job site at his-.. own 
expense ;■ : A11 such property will be installed and/or incorporated into the 
work at : the ^expense of the contractor, unless otherwise .indicated herein. ■ 
Any ^property -::so furnished' which is excess upon the completion of the. work 
shall: remain the property of the Government . The. contractor shall verify 
the quantity and condition of such Government furnished' property when 
delivered to- Mm, acknowledge receipt thereof in writing to the.- Contracting 
Officer,- and in case of damage to or shortage of such property, he shall 
within 2k hours report in writing such damage- and/or shortage to the 
Contracting Officer. 

Quantity ■.-■-..' D escriptio n . \ . . . 

Z Bronze plaques with expansion bolts and rosettes, , 

- 1'' ' Contaiminated clothes chute- 

1 Membrane door- -..-.. 

I .. - '■' Antiback^draft -valve ■ 

SC-9* OMITTED. ' ..■■;■ 

SC -10 . WATER . -The responsibility shall be- -upon the contractor 
■to-: provide and maintain at his own expense an adequate supply of water - 
for his use for construction and domestic consumption, and. to install. 
and maintain. necessary supply connections and piping for same, but only 
at such: locations, and in such- manner'as may be approved by the Contracting 
Officer. Before final. acceptance, temporary connections and piping installed 
by the contractor shall be removed in a manner satisfactory to the Con- 
tracting Officer * '■''■■■. 



All temporary' 'lines 'yill be furbished, installed ^cdnaec ted, and aairitaa.iied 

by 'the * : bi&H&iacii&]a l worlcma.nli.ke manner s^ti's^tp^'ljo.^.^t^.t^ 
Officer " and shall "b'e ''re'mqye'd .by ' the c pritracipr '" in, ,',iike "manned' .al "bis. ' . " ..; 
expense prior to final acceptance of the ' c.oneir.u9^ion?. ; ' . ... ... : /\ 



SC-12.' J 0MIT2ED. 



SC-13. IAYjOUT OF.WORK,AIlD r <SURVS^S. TT a. - layout. of W-qrk . -. ; -(l) The 

Government; wiiirVs.tal^isft'ail ^elxn^^)^^h:vmxM t ^Mx^9^l : , u?i . 
'"" controls' at 1 the site "of the work'. 

■ :_i / '' '\. ^ (2 ) ' Proja;tne>aselines^ bench, 'marks,' aricl c!ontrpls ; '..^ -,, 

.establish by !the Government, "the. contractor.; shall, complete the 'layout*. ,_ ;;r 

1 Pfi&ewprk arid' islm^'be.^spoiieible for/ali^as^^nts^ th^;,may be,. ' , 

'rehired .for the execution '.of ;the..work' to 'the^lp.9^Ipn'.and .^^r 1 ^^ 3 ;■■■;.- 

prescribed in the"' specif ic"'a"jb"ipns ; or oh r the "^contra/pi dra^nga : . s.ub'ject, , ; ... ; 

; .tb : such\i^ificaficms , 'as' the Contracting !Officer.:imy'.regMire "ip mfee^. .., 

';£h^i%!edr cbnditipns pr as., a. result .ofVnec.essaiy.fflodificatipns td.tfae ,. ; 

cprrtract; wp'rk. ".;;,;. '\ ' . '"' ,-..'.., ; ...',',.-; ,^ ■ ■ ,, ■.. •■,.;-...■;-;- i: ::■;■■: ■-.:?■*...:■ ■■ ■; ■.■:.■• 

'■ :: ' " ";''" '.' ' (3.) Xhe- cpbtraptb? shall 'furnish^, at his owj_, expense",, auch 
stakes \ templates j platforms, equipment.,., upbls and material; arid, all. .labor 
aV' may bfe 'required' 'in', laying out/any: part, of' the work from -ife'e JjoseXliiea-; 
r ,a^.;bp.rife^Vi^T^/^t'al!i : lj8lie4' by /the' Government.; : It shall be the .responsibility 
' of ,the 'contract or tp '.R&intain and .preserve, all-, stakes and other marks;-^ ,.-*, 
established by the Contracting Officer until authorized to .remove , them, ■ ... 
and if such marks are destroyed, by the contractor or through his negligence 
prior, to. their authorised removal. they tjsay.be replaced by the Contracting 
Officer,!., at. his despre'tion, and. the. expense ".of replacement will; be deducted 
from' any 'amounts, due pr tp become, diue the.', contractor. Hie Contracting., ._.. ; 
Officer may require that. work be suspe.c^eS.at-ariy time when loeatiPn,. and 
limt': marks, established by the cont'factbr' arp, np't reasPnably, adequate to : 
permit; Recking of the work. . .";■',";■■!" " -.\--. :■■■.-. 

■ ■"' : ';b. / Quantity' Surveys . - (l) '..'31ip"" c o.ntractor. shall furnish : .alJL .. 
persoriiiel,~equipme'hi; and' material'' requireC'to: make ; all original and. final-. 
surveys to determine the quantities forming the basis of final payments. 
Such surveys will be made under. : the direct,, supervision .of a /Government 
emplo^ee';'vho will'"' also "recprd the,. notes randrs.upervise the e amputations., 
by contractor. personnel., Original cppips of . survey notes will become ; 
the property 'of "the Goyprhrae nt •...'. '.■',..-„ ■'.-.• -.-. , .. : , 

"' : (2) ihe'contractPr,,, Shall make, such, surveys .and computations 
as are ' necessary to determine "the quantities of. work performed ■ or placed. . 
during each peribd fbr which ' a "progress "payment is to be made. All original 
field notes, computations, and other- re cords, taken ...by the. .contractor for 
the purpose of progress surveys shall be" furnished promptly to the repre- 
sentative of the Contracting Officer and shall be used to the extent nec- 
essary in determining the proper amount of progress payments due to the 
contractor. Unless mived in each specific case, quantity surveys made by 
the contractor shall be made under the direction of a representative of the 
Contracting Officer- 
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c. Verification . - The Government may make checks as the' work 
progresses to verify lines and grades.. .established by. the contractor and 
to determine' -the\- conformance, of tne completed' : worli', as it/prpgresses with 
the requirements of ' contract specifications and' drawings . , Such/checking/ 
by the Contracting Officer or his representatives shall hot' relieve the 
contractor of his responsibility to perform all. work in accordance with 
the contract drawings and specifications' and the lines and grades, given 
therein'. ' ' ' '..'..'. , ' - , 

SC-14. : PAYMENTS' FOR MOBIIIZATION AND PREPARATORY WORK. - Payments, 
will not he made under this contract for mobilization' and. preparatory work. 

SC-15. DAMAGE TO' WORK.' - a. ' The' responsibility for damage, to aay.part 
of the work to be performed under this contract shall be as set" forth' in 
the article of the contract entitled. ."Permits and Responsibility, for Work". 
However, /if /the, permanent cofferdam, Is.; constructed, In accordance .with, plans 
and progress' schedules' approved' by'; .the" Contracting'. "Office r', : but; is. over- 
topped by fldpd Or; Earthquake . and such flood, or. earthquake parses damages to 
the permanent cofferdam : a;hd/br';a^y part . of '.the. permanent yprk,,'" which damage 
is not due r to ; t he; 'failure ; 'Of; t he ; C bntr ac t'b r ' to' ,' 'take reap bnab ie . .pre cau;t ion 
or to exercise; sound 'engineering,,, and construction, practices,, in the. conduct of 
the' work, ,/ the' /contractor^ repairs ordered by the. Contracting; 

„ Officer and 'full, compensation; for 'such repairs will.be trade, at the applicable 
contract unit or' lump sum' prices' as fixed and established' ..in!. the contract.. 
If in the' opinion; of the/ Contracting .Officer,. .there .are. np/ contract" unit 
or lump-sum ■■pri'ce3 : app:licable ' to any part of such .damaged., work/, an.,eq.ui table 
adjustment' pursuant to' Article '3, Changes', of the contract, will /be made 
as full compensation therefor. 

"/'".'' b. The' 'contractor mayj 'subject to approval- of-; the. Contracting 
Of f icer v ;br ' the Cbntrac'ti'ng' Officer may order the contractor ...to. /flood or, 
breach/the permanent^ of 'ferdam during a rise prior to, ..arid- in.' anticipation 
of /natural ' flooding' due'; to bveribpping. Such flooding '.ov ., breach will-be , 
considered the s'ame' 'asHMbugh'the permanent cofferdam,/xf . constructed i'ri -. 
accordance ' with plans ' and' progress" schedules approved by, the',, Contracting . 
Officer, has been overtopped, in which event ' an' equitable adjustment will 
be made for damages to the permanent cofferdam and/or any part of the 
permanent work, as provided in a . above • 

; ?; g. . ' Main tenan c e' of 'Drainage . - The contractor, .will be ..required . ■ 
to maintain adequate draiha'ge through drainage structures, and waterways ... 
during the 'life/ of; the " contract,. When winter weather conditions are :.-./.■-. 
such as "to-cause 'obst'rtict'ion of normal drainage ways by accumulations 
of ice, snow; dr a c'Ofcbinatibh of both, suitable measures,, such as' 
application of 1 salt/' sBe-ll be instituted by the cpntr^tor and. main- 
tained to 'prevent damage' to materials or 'new or existing work. 



SC-24. FUNDS AVAILABLE FOR PAYMENTS. - a. Such work as my be done 
under this contract in excess of the amount for which funds are available 
for peyiBBfat ,J -a^-tei«*B-1sfeft;:«>rtfa(, 'wto Tj&^tot&fcfea-' %ita*' fund^'liereaf &*r~ '■" 
appropriated -arid Piloted: for; ;tMsP-i?ci^li.- <-■'' ^iK.^^riJj.o<yq5 c.^-: :;-.,i.^... ?.uc-i;i 

-.■> u ' .=? ,. ■ u7 to •■"..•■:f Fro& .S^ets-liBii^iQf or^ aSp^ojM:a,%e f d ; b^- 'the-FIood 1 Cbte&ro^ Ae%y ; ' 
appr.ov^^3 : l^ul5K:;1958V•'SMi« ©aS^-JOO^ the'^su^ T ^f - $25 : i$0m$0' WaV&at^ 
far ; -$a;^hft;svtootte>eo-n^^ - ;:J f; 

Officer that the balance of this allocation iS' s in ; ' ; exc^s%' i y £ ' v the t aniount i;j '- 
required to meet all payments due and to become due the contractor because 
of -.'.Moras pe^osri^&.''and-:i©-->be5p^ apprdvsd progress 

schedule, -the'; fcigirtralS reaer*edyaf tet- *ue notice tb"4fte-con^aStor : W ; red^e 
said-'aliocation:;bFothe-i:ainounti'of tmoh-exaess.^ 5 ^ -— ;; :;!;S: '^-^o^virriv^O 

d. If the rate of progress of the vork^is-sucn^tbM %i become' & c ';- 
apparent to the Contracting Officer that the balance of this allocation 

and ^nj-..allocat Jon >f or' ■ this.rand fe^s"ubs%iue'nt ^f ise&I-years^ ! durifig the 
period of. ./this. 'contract c,±s les^''iMriabKaH;-^equ^re'd ; 'te ;: !geet all -payments "&- 
due .and-:t.o:!be£*,orae.;..due tbeocoritf-atet'or^T^S^ge^ or' td i: be' ); ' : '* J ' L 

performed under this contract, the Contracting Officer may provide 
addi.ti:orml:;;fuKdsL.jBor.^s«ch..payffi&Bts ; ' if there^e : -f- un^s'&Yallafrle for such 
puxposeu '^ec&dn;toa^oriwiI&;^ "'■■"■■ 

v^unds : .^o : .inade.;availalle:;:; HoVe^r/^ -iS'di^tinbtly^und^^dod'aM e^re'ecT " 
that:. i ::thffiiamount,of \±unds:v,sta^^'itf ^.-^la^fe^'i^'^h^-'^itiSii 1 amotot ;L b^' : ' s: " ;,; ' ::; 
Goverjqtmetrtt, insures ^iill"be ^vailfiW* id&ri&g '^he'^cwren^^ls^al'^a^ aftd r i&e ; 
Goyernp^entn fcs.rin <.na case' t'liablfei'-fb^'^ayrtenf^ ■■to- : tn'e v con'lira^tor'beybnd' -t^i : s ? • 
amount -.prior .to:oha^!iing^.n^^isd^^h^■^bn^ra(^o'r" ; in r wriifciftg ; ;Bf : ahy ^ad^^ipnal 
f unds,;th^t" can: .be-itedeiaawailabl^ ^Acco^ingly^-ho "prcg^s^%c%eii£i& : will V' 
be .approyed .iaee:^■Parx^i3e^fi>■^^A/h^h. , ' r C(tetel^l^es 'pi*bgr«'s's ::i req1iirii% ;y: : 3 : '' :l: " 
funds *rt ej^sjs^oi^heiamo^ in-"bV : ftbovfe- J ¥t>r '■'•■* v;0 " 4 

the currjssn^ -fiscal:, yjeaiv.and, >no r -pl^rJess : %ciiea)ule' • will -be^'a'pp^oved? ¥6y b;;J '" 
any ensui^j rfiseal; ^ax, wba^h^ In 1 ' 1 ' :: ; '- 

excess of the amount allocated by the Contracting Officer from funds 
subsequently, usad^; available'}-; e&cept-sisas&ti f 6rW and? 's^erf; "'to the . 
conditi^S:-4n:;S l ub#arag3V&^ zbuu 'if, :>::.:-:>::M *>A;i AA:.v fi::v..:yi.i-:;y.^ 0:: 

,.,;-..;, ■}.-■, ■;■-_: -;;:-i .:■■'■ I : ,':.-'. = . \"y. s-i'f.-i '''o AKK.-fa:.:' -I'AJ '.•<"' "i '?J/:'i,v.i^v.f! x--' 1 -^ 1 "-^ 1 '-' ?:'.- c ' ; '^ £."> 
L 'v tt;],-^.. ,;gjf :I* : ris-expectecU:t-hati during^&fstbseiiien¥ } fiscal'- years" 1 6v'4f " v ' r " ;r 
thf : period,; oif'.;this.r;Coatra<*tiiGo&gress: will'-tEake- additional : B!pptqpt^' J " if' 
tions forTexpenditwreeoa-^fork wnder^this^ contract* -^he r e^niraftiigr 1 ' ? ^ J "' 'i 1 '. 
Officer .will- notify the.;cont£actor-©f feay^additibnai'-alib'ca^iSn'o?"^^" ' : ;;: :: 
funds t&'Shl^qonfcra^t^whe^^ ^ft'^^iin^ist^oU'"''' 

and , agreed- that-theqao^ernments is /.■invi6^eage' ; "lIaBl§''fbr dat&ageS''i£ ; '^ : - : vf ' i '-\'"' 
connectipn- ; y4th this- contract von: accoint-=of d^Ia'y'Iri payments^ to t|e f; ' :: ' •'"""' 
contsac^or ;due -to ■'■iack- ; ©f '.available if m&s . ■:■ '- S'SouM-cit' -beBorne^^ : aii3l , elt '" ; f: ' ;t ' ' ' ; 
to the j,ContracMn^ -Officer : that ■)theiav^ili£b%' i fur&s' ; wili^ exhausted;'"' n "' fl ' J 
before .addi;ti^^l^fundsi can -:be ;^a"de-vav£t£Mbliei- fhe^6nt;ractS% : ' ::: ' r: -l y 'A, ^.: 
Officer v.yi^^gi^e a^/.ieasti^O ■.■flayipuwfrljtlte&S- H^i^- ; '^ ;: ilfe-^d^TO^ 1,/; $&t ' ; ' ' 
the work raaV be ,suapended^K.: If fcteTfoast&ac^r :; so • e^e ; c^^ : 'af"te)? receipt' ; ';', 
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of such notice, he may continue work under the conditions and restric-^ 
tions under the specifications, .so . long as . there, are. funds for- inspection 
and superintendence, with the underatanding, however; that no payment 
vill.he 'fca'de for such work unliss additional funds shall become' available 
in sufficient amount. When 'funds' again become^ available, the. contractor 
will be notified accordingly. Should "work be" thus suspended, additional 
time for completion will be. allowed equal to the period during which 
work is necessarily so suspended, as deter mined; by '-the dates specified 
in "the .above -mentioned notices." ■' ' \ '" ' . ■'" 

f . So long as funds are available, payments will be made monthly 
in accordance' with article of the 'contract entitled/' "Payment's to 
Contractors.." .The unit,,p"rices or lump ."sum price or' prices stated In the 
contract will be used iri determining the' amount to be paid for work _' 
performed' by the contractor.' '...-.. . ' 

..-,- g. The procedure above described will 'be 'repeated' as. often 'as',: 
may be necessary on account of the exhaustion of available funds and the : 
necessity of awaiting the appropriation of additional funds by.' Congress. ; : : 

. .■ h.' Should 'Congress fail to provide additional' : funds the contract 
may 1 be terminated' and considered "to be completed, at the option of 'the -con- 
tractor,; without prejudice' to 'him or liability to the. Government, at any, time 
subsequent'' to 36 'days after payments are discontinued, or at any titfle sub- ... 
sequent to, 30 days after passage of the Act' which would have but did not 
carry' an 'appropriation for continuing the work or after'.' the adjournment of 
the Congress which failed to' make the necessary appropriations. However, 
if the,' funds, cited in the" contract are enough' to extend' the workbeyond 
the end of the" fiscal year and no new funds, are allocated "to the contract " 
for the ensuing fiscal year., the contractor' must first exhaust all the . 
cited'funds. and thereafter he may, at his option, exercise the rights . 
provided in this paragraph any time after payments are' discontinued. 

: i. The progress chart prepared in accordance with GC-5(a) will 
be consistent with the amount of funds stated, in subparagraph b'. above,' . 
as being currently available for 'the period of time from the date of con- 
tract award to. the end' of the 'fiscal year in which the contract was .awarded, 
or at the option of the contractor,' the chart may be prepared on the basis 
of accomplishment of work at a greater rate of progress for the' period of ' 
time applicable, to currently available funds. Any chart initially sub- 
mitted for 'approval which contemplates progress at a greater rate than 
can be paid. for. with currently available funds will be approved only '. under 
the condition that such ' approval will in no way obligate the Government 
to make additional funds available fbr the work. .-That part- of the chart 
which "covers the work for which funds are' hot currently available will 
be prepared 'on the basis of a schedule considered to be practicable by 



additional funds are made 'available. ' Each; r'evisidhyi/ili conform 'with" ;: ./,; 
the criteria 'stated. above. With' reference to'^ ?P? ..'•'"■ ■ .;'. 

future funding : 6f -tihe'work'ln' accordance' iiJith the progress char't, .att^en- .:.., 
tion is called to the- preceding 'subparagraphs wherein the: responsibilities " , 
of the Government are^set forth "for ■ tfiie ■ furnishing Of /fundi fpr . the;;work. ... . 
The approval of that' part of the' schedule cdyerihg" work for whiqfc funds _'.y 
are not currently. available will in no' way obligate' theiJGovefnnient' to 
provide funds 'to accomplish- work , at the rate of progress indicated in ,. : . 
the schedule. ' '• "'''.'- .';••■.■ ■■■ . ■ ..:.- . ■ ■ .- 

SC- 2% OMITTED : " ' : 'V:'.'':".' ..7."!.- .,■":' ju.'rW'v 

SC-26, " OMITTED ; : ' ' ;'-,'.' ,']'[■[ ■:'■[['.. ; : . ."'"_;. ../ ,,' 77' .7 7 : 7-7"7;; 

SC- 27 . ADDITIONAL SUPERVISION OP SUBCONTRACTED '.WORK. ; i- &e^ contractor 
shall be required' to furnish the following in addition to 'the superintend- 
ence required by the General Provisions entitled "Superintendence by Con-, 

tractor": . ; : ' : ". .."',:; 7.- 7 i. ;■■--.<.■.■ v, a/. ■--.':■ -:'-■:■ 

a.' If less : than- JO percent.; and 1 'more 1 than 50: 'percent of* thej. "^ '. 
value of tie contract work is subcontracted one superintendent shall be. ,. 
provided at the site" and on the contractor's payroll to >e; responsible. for,; :; 
coordinating/ 1 - directing, and expediting the subcontracted vork. . .' "'; .;..' . - 

' l ■'-••■'. ■ hi 'if 70 percent or more of' the; value' of the" work is "sub- ".. ■;;.; .. 
contracted the contractor shall be required to" furnish two superintendents 
to be responsible for coordinating, directing apd expediting the sub?,. . 
contract frork; • If • the Contracting' Officer at any ''/time . after 5p percept : of. 
the subcontracted work has been completed/finds' 'that' satisfactory' progress :J 
is being made; : be'-iQay waive rail or part Of : the ' above requirement for'' ; , .. V 
additional superintendence subject to the -'right of the. Contracting Officer ' 
to reinstate such requirement- if J at"any time Juring, the progress of the . 
work he finds that satisfactory progress -is not being' made.' 

SC-28. SCHEDULING AMD DETERMINATION OF PROGRESS. - a. Independent, . 
of partial "payments made' pursuant to General provision j f Payments, ... 
(Standard Form 23A), progress schedules prepared under the requirements' 
of GC-5, Progress Charts and Requirements for Overtime Work^. shall provide 
as scheduled progress for only 25 percent of the estimated invoiced cost 
of materials or equipment delivered to the site but not incorporated in 
the work ais of the time 'of the scheduled delivery thereof.'": . '7-7 

b. In determining progress accomplished the Contracting Officer 
will allow"as an element of work 'accompli she<3 "(progress 'toward' completion) 
only 25 percent of the invoiced cost of materials or equipment delivered 
to the site but not incorporated in the construction up to the time the 
materials or equipment are actually incorporated in the work. 
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SC-29- TIME -EXTENSIONS.- --Notwithstanding any other provisions of. 
this contract it is mutually understood that the Government has the right 
to .determine the, extent, ■ if any, by which a change ■'in plans or specifications 
or excusable delays, will cause .delay in the- completion of .various..- elements 

■ of; -.construction,.' vThe- -Contracting. Officer may unilaterally provide in. a 
- change or._der that a -contract.- completion: date will. -be extended qnly-.for 

those specific .-elements-, so, -delayed -and that the. remaining contract comple- 
tion date, for. all other- /port ions of- :the- : work would not be altered and 
further-. provide for an equitable readjustment .of liquidated damages, if- 
any, pursuant ;; to -the. new completion. schedule. ... ,-.., 

SC-30* REVERSE SIGNAL ALARMS. - All self-propelled construction 
equipment, except light service trucks, panels, pickups, station wagons, 
crawler-type cranes, power shovels and draglines; whether moving alone 
or in combination shall be equipped with a reverse signal alarm-; The 
alarm shall be mounted on the rear of the equipment and shall be so pro- 
tected : or constructed' as to withstand, severe wear and tear,. adverse weather 
,and : unfavorable environmental, working conditions; and -shall be certified 
by the manufacturer - ; as fully meetings the; following. .performance: standards . 

The alarm shall produce a relatively pure tone which shall peak 
within, the American. Standards':. Association standard octave passband of 
600 to 2^00 cycles .per second- and shall, produce: a -0-. 2 to 0.5 second 
audible warning; within the -.initial three (3) -feet of backward movement 
of the vehicle -on which it is mounted- and at regular intervals, not .to 
exceed three (3) seconds throughout the backward movement. The alarm 
shall-automaticallyvcut out when backward movement ceases.. The sound. 

■ intensity pf the alarm; shall range from and not exceed 90** 10° db (decibals) 
at a horizontal- distance of 5 feet from the alarm. 

. -■ Actuation. of the alarm. ;Shall be automatic by- direct connection to 
any -part ..of the -equipment- that moves or acts in. a manner distinctive,, only 
■to the .rearward movement .of the vehicle with no manual .controls -.of any 
kind between the. source qf. actuation and the alarm,. Where application of 
this. requirement to specific types of equipment has impractical -application 
other means of actuation may be used upon written approval of the Contract- 
ing. Officer.. ■■-■:■■:■ - 

-.-.-. ...The ,use of the., alarm, shall be in -addition to prescribed requirements 
.for signalmen. ■ ■ , 

' SC-31. OMITTED ..'■'..'.'■ 

SC-32. SAFETY NETS. - Safety nets shall be provided and installed 
for the protection -of persons and property on the following operations; 

a. Construction of access and service bridges. 



.- The .nets shall be in good conditional with hot leK&^m^/B-lnch 

— $os^tiv^ ,: ^tac^ points 

: ^bf -contact with'3/^inck^iamete? border tropes ; ■■$&£ attachment and sus- 
pension ! systei'--shali:iQe:in',aeco^aneft with: the^net manufacturer *;s ., recom- 
-.|tte ; n ; aAtibh ; s^ t^ sfcall be 

. -undertaketi ^^j^T^he ^af ety ;nejyu.>FO^^ ...... ' 

' • :;v: %*he eafe% nets shall, be'faced withva l-ihckaesfa ^ire: Meshing when 

■ men v &re Tequila-' to ' wor^ below; nets, vt»tt-- nets are tover; streets? or; other 

/? traffic ^aysroV ;: ;wh^n>equired .tpfproteet, installed; enuipment or' : finished 

;; -«fork.' :L V: ;:;;V ';; .''■ v .'^.^ : ^"'^-.r : ' ','.';■; ,v ji ■'■ '. -i .-,-■• v " ,: ;i; ;; '";' .^r^?; "''*",,, ';';;.;: ?:,:-:- 

; Vfv'" ; ]-ae-3t3 - -S&RFOIJMMfCE 'OF ^K^CONEBACTXB. ; * O&e -contractor ;s%ll 
■perform oh Me ''site aha" ^th/'Mis-^^TO'rprgaalaatitoa, .^r^'e^^aOent'^to. at 
; -least "twenty ■ perceh t (20$)" of line' total : afficmnt5 of the wbr£ *& ;% performed 
^under^the'contracW- '■?£ d«ri^ ( th^ progress, of -y*h& ™>rk ■ hereunder,, ■ the 
, contractb'r ire^nests '■ a" reduction' Xq. i such per^ent-age^.'^and't'tie ^ntraeting 
..-Officer-determines that it; would: be ip;>th» ; ^G6ver.nfflel^^*^yafli^e, l ;|he 
■'■ ^percentages of 'ih^ work : required /to ' be ^nerf ormed-by ^thev^ntta^tor^ay be 
reduced f--|xovid«dy 'written approval of such- -redttctiba : i s -obtained by the 
contractor from the Contracting Officer. ;; 

. --.-vs '■■. .SC*3^^' CpjiTBACT Bit)' jffiRE^OXMN. ..- Shft' contractor : siali : fttfH^ ; ^ithin 
. ■■^'■^y8' ; -^(6rr ;V: tete '6fla^ard;'of :.contrac.t„-a break^wn ^bf .^cjr lun^ysjui^ bid, 
/^Femsl-pay^^S'vfii be based :©n;'thi:s breakdown* ■ * Tbk ■tib^a^tpr'^^reak- 
x^dp^M^'Tbe i: re^ew'edby the'/Contraffitisgr^bffiicer'.tb iiisure ' th&t;cos|jS are 
• pfpporMbried properly between early tod.;late■pay^te2sg^ 1 ^to3f' J unb^anced 
items'-of other discrepancies ; wi^Ll berevised by the abstracting' Officer 
andith^ amoved breakdown will be utilized as a basis for progress pay- 
ments to the contractor. ...;,, ■_,■;. ^ ;.':;; -;v ■■■■'"■ - : '^f' } x ^'Xt* >■■'- U^-O- ^ -^ 

: X" -'>^0-35w ■ '■■ f '3^BR5WR5 f '.- B3SAiV,^vAil temporary he'at> ffe^||%a%^ : t^i*c<?n- 
; ^ra^toi' : ln 'conne-ctibn'Vith hi &■ .construction op^ation^^shapT^be^l^ni^hed 
; or/p^©v:i.aed ; ^^^ contractor. : -fc' 'soiree bJVany, 

■Go^rnroeht'-type ''of ''heating, system/will:. be available for^tfee' us^qflthf : 
. contraetoiv 'Heater s ; shall 'be! Wated\;by:;the^Und4*writer^* 4 -2^^at6riee/ 

'Inc\;y :I ;a ; nd" ; be :: initailea : and maintained in ^accordance wi€ti- ; the ; m£^^ 
■' \ins^u^tions\ ; - ;| *he v usW of ' "salamander^ shall -tuft 'be' p&w£Vt^t~Z£,i$£ 
■ 4contractbr : ':'is"peryitted to use the .heading .system -<if^^'^^p$0^''^: 

temporary .-heaty air f^loil regaining in the tank upon cbmpietioh of the 

work shall become the property of the Government at no additiona.i. cost. 

:; ^.-SC*37v : ^ SOILS "AlTO-Mi^I^.:C0H$B0i,.- ■§.- ofhe^coMtractor^shSll : ' ' 
furnish two veMcles, preferably pick-up trucks, the maintenance and 
operation of which will be the contractor's responsibility, and shall 
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provide. , four, employees ,.- approved and"; qualified as stated below, to aid 
.the ' Contracting -Officer, in .the ■ sampling and. testing" of soils, portland 
. cement concrete, "bituminous, concrete,, and similar "materials. Employee 
qualifications" shall include a high 'school, education or. the equivalent 
thereof. . The work to -tie .-done ,>y .these, "employees, shall include, "but. shall 
not he limited to, assisting in fi t he .performance of field and laboratory 
tests. Each employee shall "be adaptable to the anticipated vork and 
his final .acceptance by the Contracting Officer will not be made until 
he has -undergone a two -week training period at the New England Division 
Laboratories in Waltham, Mass. The personnel and equipment shall be made 
available within 30 days after receipt of notice to proceed and shall be 
assigned; full.- time and continuously to the' Contracting' Officer until no 
further sampling and -testing : is required* The personnel .-and .equipment 
■shall be under ithe'>direction >and -supervision of the Contracting. Officer 
;an& shall be- 'such ' as\~to permit sampling -and -testing -to be maintained v 
'a^'ioifcurr^t^^ insure that sampling 

and ''testing' ^il^e' performed '-qonti-riUOusly-v .-Sampling and. testing will -. 
inclAide. : 3tha±;.necess'ar^^o''dete-rlaihe that tell construction conforms' ^ to ■-.. 
contract: requirements and .such other sampling for the project as directed. 
^Ho"separa-£e'-pa^ the above equipment 

'and personnel/ 'the costs of whi ch'-will be considered ■ as a- .subsidiary 
Obligation bf "the" contfactbr.'- ■"■'-■■'. 

.::. ; BC-38. CONSTRUCTION SIGN. - The contractor shall furnish and erect 
..a. Won'struc'tibn " sign : conforming i; to the " -requirements -of Drawing No .. "CT-1- 5818, 
Sheet 1,'' 12 ft.\x-6 ft;, attached at. the end of the SPECIAL CONDITIONS.: 
The. sign, -shall be ere c tied at : V location- Selected -by the Contracting Officer 
not later 'than' 30- calendar days- 'after notice to' proceed. -Upon completion 
of the work, 'the 'sign will : remaan : -the property of the contractor . No - 
separate payment will be' maae' for furnishing and erecting the sign-..:.:: 

.: SC-39." .SAFETY SIGN., : v The ; contractor -shall construct a -safety sign 
at a location directed by the Contracting Officer. ■ The sign shall be ■■■ 
3 feet : by 6 feet in size and shall conform to the requirements of Drawing 
Mb,;^:i»b-05-06 r Sheet' 1 '6f 1 atta'ched -hereto-. The' sign -'Shall be:.erected 
as, ^ponas.: possible, and ' within r 30 calendar ., days after date of '-notice to 
^pceed^'v:T^e r Sate; required 'by the -sign shall be corrected as.; necessary. 
Np ''separate 2 payment wili be made for -erecting and maintaining the' safety 
sign' .and : all ■costs'.. Iti Connection therewith will be considered' a- subsidiary 
obligation ,pf;vt^{^ntrkctor v" : The sigri will remain ' the -property of ' the- 
'contr'ic'torV^ A ; 'pVevi6asly "built -sign may be -reused when, satisfactorily 
reconditioned. 

SC-^0.\ ACCIDENT PREVENTION,' - a. Contractor ' s Proposals . -'The 



■ **•"■ granspoy ta±io.n , of E^losiyes . - . transportation of. explosives 
and .others .langerous articles, "by .the cgxxbva$tpr[ .sha^be'in,. accordance with 
Subparagraph' e. "below, : appropriate.'. reflations, j.,, local laws, or ordinances, 
and the Corps"~of Engineers Manual' '"'General Safety Requirements". 

, ■' ''i '■',' ■■■' c ^ i '■■ jDutiining. Loaded HoJLe" ' Areas,. "-'. The" ebntr^ctoi: /shail., he... re- 
' /quired .to '"clearly outline any loaded, hole';., area, '. or ; areas'. ,.;_ This v may Je 

^/accomplished -by /roping off' the entire- loaded, hole ar ea, , or/ by ; mar.keys of 

'•\.sufficien^;^eight ; -.,color, and. spaced, so.' that* the .entire, loaded h.ple.,area 

will, 'be/ clearly and \definitely /outlined^ ^^ f? ..outlining 

v such'/arteas shall jb&vs. the prior . approval of tfce. Contracting Officer. ■ .. 

d. Protective Headgear . ; ■*-, ■ All , employees- of ...the contractor,; and 
other persons shall wear protective headgear (hard hats) at all times 
while. .in. the, work area( s ).. These work ,area( a), - shall; bfi.. all area(s) within 
; /the- contract work- limits.- ■■.::•.::■ ./ : .ci?:. . ■-.'"/'.-., ■--?■'.' >:/.v-7v- 

..',' /.'"■./ o. : .^e, ..... General Requirements ... . ? 'i All applicable, requirements of . the 
/- safe- practices . on construction , work.- as ..covered in the ; "Manual, of. Accident 
prevention- in. Construction" as .published, by the Associated General,, Con- 
tractor s. of-. America, Inc., shall, apply- to' the:' work ;under ; -this, contract. 
. : Particular- attention , is invited- to ,.t'he manual' s requirement s .covering 
..'tunne.is/.and-,, shafts. '. The requirements listed in.. the manual- j^e. mi nimuin.. ^ 
requirements and do not,, decrease., or! eliminate' any-other ,, accident, prevention 
features "covered in other parts of "these specifications. 



.".; ' ////'; ;. f ./ .',; Use of Swing Scaffolds. , ' V '.In; addition to the requirements 
of / the ' Corps of ...Engineers Manual "General /Saf e.ty ; ''Requirement" ,'. /the/ , 
..following' shai.!; be required . wheh swing ..scaffolds. 'are used: _ ,, /,.- 

(l) A safety line, hung' independent of the scaffold and 
its support, and which reaches the ground, shall be. .provided for each 
■workman on a swinging scaffold. 

:"'.': /". /'/./ '.. (i).' Each'ivorigaan, shall wear's,' Safety- belt .attached, to . 
'/the/safety line by a^.. approved, method' so; as,. to;. prevent, a free fail, .of 
,. more/than five- feet." ■"'..//, .. /.'.. ,'.. /.///' ..,, ';... / /, ■/ ■ /...-. : ■■,.'■■■.' .;..;■ '■■: 

: : . ■SC-fcl. / SPARE; 1 PA&Ts" ^A..-r. The; .contractor,;. shall provide spare parts 
' data for' all/items of" e^pmeot' paying, ..moving parts or otherwise' subject 
- to .wear,' furnished. and.installed/ r hy him. , The; .data; shall, be ,in the form 
;. of/an/eqvdpment/maiufacturer|a; spare, parts .catalog, .and an operation . and 
.'/maintenance manual... -; r Accpmpanyi-ng'ttie. spare- parts,. catalog, shall- be a list 
indicating'. the quantity, of each spare part .which the., equipment manufacturer 
recommends as required' to insure efficient' operating capability for a 
.period of 120 days.,- ,-The - list,, shall,, also, .^n&c.efce. the -unit price of each 
/ spare part and the- source., of /procurement. „ : The. required data, shall be 
' submitted as a complete package for each 'item of work for which a comple- 
tion date is established and as soon after award of contract as practicable, 

SC-19 ^ 



but in any case ;nbt later than- one -hundred -twenty (120.) days 'prior to 
completion' of thV applicable item of work and shall be ..completely marked 
as' to contents, jbb and contract number .. 

SC-42. GUARANTEE. - Inhere the Technical Provisions require that 
certain equipment' is to be" 'guar'snt©e^_, ■ the- ■guarantee shall be 'for a period 
of one year from the date of' acceptance thereof/, either for beneficial use 
or final acceptance, whichever 'is' earlier, against defective materials'., .' 
design" and workmanship. Upon, receipt of notice from the 'Government of 
failure- of any part of the' guaranteed equipment during the guaranteed 
period/' the affected part or parts shall be replaced promptly with new' 
parts by and at the expense of the contractor. . Installation of new parts 
shall also be by and at the expense of the : contract or, ■ ■■'-■'- - : 

SC-U3. OPERATOR'S' QUARTERS."'- Funds for the 'construction of the' '\ 
Operator's Quarters, including the Garage, are limited due to Congressional 
limitations. In the event the work for these structures are deleted from 
the work (See\Note 3 in Unit Price Schedule-JV-.the' contractor shall cap. . 
all- underground pipes 5-feet outside building' walls, grade the areas to 
blend into indicated adjacent grade, including topsoiling and seeding. 
All : work outside the building lines' included 'under Items 97 and 98, such 
as concrete walks, shall' also be 'deleted. The contractor however/, shall, 
perform all" other work in area' (except Item 101). 'Payment for additional 
topsoiling and : "seeding will be made at the applicable contract price. ; 

SC-^. IDENTIFICATION OF MCEANIZED EQUIPMENT, -All contractor's 
machinery, motor vehicles and mechanised-equipment-as maybe required. by 
the Contracting Of fiber, shall, have posted in a, conspicuous location on 
each piece of equipment, acceptable identification showing the owner ' s 
name and an identifying number. , : . 

SC-^5. OMITTED' ' ' ' ' 

SC-h6. PROJECT BULLETIN BOARD. .- The contractor shall furnish, in- 
stall and maintain during the life .of the project a we athertight bulletin 
board approximately ' 3 feet high by 5 feet wide having not less than 2 hinged 
or sliding glazed doors with provisions for locking. The bulletin board 
shall be mounted, where and as approved by the Contracting Officer, in a 
prominent place accessible to all employees. The. bulletin board shall 
remain .the property of the contractor and shall be removed by him upon 
completion of the contract work. 'The following '.information, which will 
be ' furnished by the Government to the /contractor, shall be posted on the 
bulletin .board :; and 'shall be maintained by the ' contractor ' in easily read- 
able condition ; at all 1 times for the duration Of the contract . . ,. . 

'a. The Equal Economic Opportunity poster as 'required by General 
Provisions (Standard Form 23A) Clause 19, Non- discrimination in Employment. 



b. The schedule of minimum wage rates for the contract as 
required by General Provisions (Standard Form 23A> Clause 20, Davis-Bacon 
Act with the minimum wage rate poster form (SOL-155). 

SC-47. CERTIFICATES. - Whenever specifically required by the speci- 
fications that a certified statement be furnished to indicate compliance 
with a contract requirement, and in those instances where a certificate 
■is-'a^emed ''necessary by :tfce: Contracting e^fic^ris^e^dence of ..compliance 
wiifr specific -contract' "retirements,: the ; fpllpw^ng.^n.,be .apj^c^^e^n 
preparing: the certificates:, :.::■-; ■■;:;.;,■;; -.tv ,.;r.. : - ;: ^ ; > ; .;, : v - .^e^v,. 

a. The name of the contractor, contract number, project 
ideBtification and iocatioil ^aadb^iBdicate^.. • r ,, ; , ?,- r: o . e 

b. Specific reference shall be made to the section of the 
specifications under .which .-certi-fieation - T .of material is^fur fished. 

c. There must be set ..forth- a general Rescript iqn^f the ^material 
furnished including a statement as to how and where the material is to be 

used';'under'"^his ;j contract.''- ' : - ■''■' v • ;:]>:/ ; -:. ;-: ',- : : < ! r:,;:-'::: .>„<'-. "V- 

d. Certificates made by testing laboratories epng^rninSr,: c 
composition of materials shall, in addition to the above information, 
indicate that the. .certification applies specifically to. -batches or lots 
of materia^ shipped. These batches or lots, etc., must be designated 
by number or < other means of identification specifying quantity and date 
of shipment,' etc, ■■' '■ ■" \ ■■'?■■' ■' ■■■■'■> "■■ ; ■■■■^■;h / 

• ev Certificates must be signed by an -authorized.^epresentative 
of the manufacturer and : must indicate the title of the signator. If 
signed by other than an officer of the firm, evidence of authorization 
by'the-firm must be furnished the Contracting Officer. ;, 

f. Certificates shall, be furnished in triplicate. 

'■■■■■'■■.:, '^ : u-'< gv All certificates:; must be notarized. ; :■_■,■ ..•;■><■■/■. -F't ,-;■„■> •;■-. 
"-.. '■- SC-1+8V- OMITTED '. -O . ■■■ . . ■.■■;.-.,- ■ .■■ : .,-.:.;■>■ ,-. ■:■-■; .-■-■ :;;':■: ■.•jsori'IO- 
.\V '^SC^9. -CMITTEB ' ':.■■■■:■;,.■;■■•>< ■■[;-: :. ,: •: ■-; .-, .^r^ 

■ ■,- ■; SC-50.- V. : EEVIA£I0HS:.FRQM^ De'yiatidns. from, 

contract requirements-: will, not be .permitted, .-except.. under unusual, .circum- 

. ■.stances. -Submissions of- shop-drawings and materials will be .assumed, to 
be : in conformance with plans, .and: specif i cations, . unless they contain,, an 
expressed declaration of a deviati on, : -.the r reaso.ns for- it,, and . request - 

■ for waiver. "" ' ■■ '. ■■: :'.' ''. : ,.'■■■.'. ■:■■■ '.::■.' .': ■-,.,•- ■ -/ : .:<:.. A r.-;^ ■?;•-. ; .' . ■■■ w. 
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SC-51- CONTRACTOR'S OPTIONS. - The Technical Provisions by specific 
references permit the contractor to select optional 'materials, items , 
systems, or equipment. The use of options is subject to the following 
conditions : 

a. Once an option has been selected and approved, it shall be 
used for the entire contract. 

b. The contractor will be required to coordinate his selections 
with the plans and specifications and to make all necessary adjustments 
without additional .cost to the Government. 

SC-52. CONCRETE AGGREGATE' - 'APPROVED' SOURCES , ■ - Concrete aggregate 
meeting the requirements of these specifications can be produced' from the 
approved sources. listed below: 

Type . '."';'' '■ ' Source . 

■: Fine and Coarse ; ; - ; -.Donovan Bros., lac. 

(River Deposit Only) " v. Huntington, Mass. . 

.:. Fine and : Coars.e. Bill Willard, Inc." 

'■■'■'■■•■:■ Korthhampton, Mass. 

Coarse John S. Lane & Sons, Inc. 

Westfield, Mass. 

Concrete aggregates may be furnished from any of the above listed sources, 
or at the option, of the contractor may be furnished from any other source 
or sources proposed by the contractor and approved by the Contracting 
Officer. The contractor shall designate in writing the. source .or sources 
from which he will furnish the aggregate. If the fine aggregate and coarse 
aggregate are not. to be furnished from the' same source,, the contractor 
shall supply .coarse aggregate from one source only and fine aggregate from 
one source only. If .the contractor proposes to furnish aggregate from a 
source 'Or from sources not already approved, he may. designate only one 
source for both coarse and fine aggregate or one source for each. Samples 
for testing shall be provided as required by Section \h of the. Technical 
Provisions. If a source proposed by the contractor is not approved for 
use as determined by the Contracting Officer, the contractor shall furnish 
' aggregate from an approved source -listed above at no additional .cost to 
the Government. Approval of a source of concrete aggregate is not to be 
construed as approval of all material from that source. The.. right is 
reserved to reject materials from certain localized areas, zones, strata, 
or channels when such materials are unsuitable for concrete aggregate as 
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Hill-'ROaa . - i(-l.) ';'■ ^heri'^cjit-s^tor .-.ifill.'be xs^Uit^ed^tOtperBjit^tyav^l- py ; ... , , 
other s-'- Over 'Qoss &lll:Road .-.daring 'khe/relocation:-,ahd. Improvement operations, 
All required. 'barricades, flights, reigns,-- etc/ as ; required -for safe ..passage; -,. 

shall -tie' provided. ■■.■; ;. ,-v .>v '.■!.< ■ .-- ■;.-" ,-. -'^y ■ -r- ■ .' : y -,-.■ '■-,>:■■■.:-■■■.■'■ 

(2) The contractor shall not interfere with traffic over 
the existing road where relocation is Fequir,ed l -,until.i the new. section of 
road is completed. No borrow .'operations ;.ijill^&e?perMtted : ih^this area 
that would interfere with road travel. ' ' 

""""!>'* Re sponsibility . -"Section 2 covers the construction of 
auxiliary and temporary cofferdams relative to the construction of certain 
phases of the work. The contractor's attention is directed to the fact 
that any damage to the new work due to flooding or by failure of the con- 
tractor to properly construct the temporary and auxiliary cofferdams shall 
be repaired by and at the expense of the contractor as outlined in Section 2. 

SC-5^. WARNING SIGNS. - The contractor shall construct, erect, and 
maintain four warning signs at various locations, where directed, along 
the perimeter of the contractor's work areas. These signs will generally 
be located where existing roads enter the work areas. The signs shall 
be h feet by 2 feet in size and shall be securely mounted on wood posts 
provided and installed by the contractor. The signs may be made of 1/2- 
inch plywood, 3/U-inch dressed stock, not less than 8 inches in width 
held together with 3/4-inch by 2-inch battens on the rear, or from gal- 
vani2ed'^heet.:.. metal; (l6 gage) properly reinforced. . After.. assembly ■> all-...,,; 
surfaces of the sign shall be given not .less- than-, two.;- coat s. ; of -a white ■.-;.: 
exterior type finish paint. If wood is used, the wood shall be primed 
prior ;to?fini'sh painting. .; lettering,., shall .-be- ofiproper size for -the. .. 
intendediuseiand :shall . be. done by a sign .painter, using- quick-drying , 
paint'. •■■■ The following' words' shall appear on : the, sign : ■ 

■ '■:■"■,-':/ .. ■.: DANGER'': . .■ •-,...: ■',■ 

BLASTING OPERATIONS 
■--v:v, .:.■:= ';v ■■/;.-; TURN OFIVAli 2-mY RADIOS..:,.:' ■■<.-.■■ 

Wood signs shall: be fastened to. wood posts., -with- not: less than- three. 2?inch , ■ 
galvanized wood screws. Metal signs shall, be installed in similar manner. 
The warning signs shall be erected as soon as possible and within 30 
calendar -days after- date^of. receipt of notice to proceed.. No : separate 
payment will- .. be-: jaade for.:. erecting all .signs, and. maintaining and removal . 
of the warning -signs- :.when the ...entire work is- completed, and all costs., in 
connection .therewith .will be considered a subsidiary, obligation of the 
contractor. 

:\'Se'--55*,^'PIANT. _'--..!Ebe. eontractor--.agre.es. ...to keep -on the. job sufficient.. 
plant - ; to meet; the requirements. ; of .the ■■■w^rky . Thevplant shall 'be. in' satis.- ,','„ 
factory operating condition and capable of safely and efficiently performing 

SC-23 h9 



the work as, set . forth in the specifications and the plant shall t be subject 
to inspection by/the Contracting Officer at all times. The following plant 
is the minimum which the contractor- agrees to place on the. job unless ■ other- 
wise determined by the. .Contracting Officer; its. listing herein is not to 
be construed as an agreement on the part of the Government that it is ade- 
quate for the performance of the work.. 

Minimum Plant .to be Used : .on. the Work 
.-- ■ ; (To' be Filled in before '.Contract is Signed) ■■. 

No, Type Capacity C ondit ion 



The measure of. the "capacity- of the Plant" shall ■■:■■ be: its actual performance 
on the work to which these specifications apply. 

SC-56. BLASTING, -a. All : operations involving the transportation, 
storage and use of explosives shall be conducted in accordance with, appli- 
cable laws and the Corps of Engineers! "General Safety Requirements Manual" 
a copy of which is available for inspection in the office of the Division 
Engineer and the "Manual of Accident. Prevention in Construction". 

b. All vehicles assigned to the daily transportation of explosives 
and other dangerous articles will be inspected not less frequently than 

once a week. Vehicles which are occasionally used for this, purpose shall 
be inspected within, one week prior to such use. 

c. Inspection shall be .performed by competent. assigned con- 
tractor's personnel other than the operator of . the vehicle inspected. 
Inspection forms wi.ll be, .approved by the. Contracting Officer and a com- ■ 
pleted; copy of. each inspection will be furnished the Contracting Officer. 

d. Blasting will be permitted only when proper precautions are 



at his expense. The contractor or his surety shall, prior to commencement 
of blasting operations, make all necessary investigations including^ inspec- 
tion of structures near the area of blasting and will, during blasting, 
control vibration as necessary to assure protection of these structures 
in conformance with regulatory statutes or directives established by State 
or other authorities to limit the amount of vibration generated by blasting. 
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i , -SECTION 1 . 

PREPARATION OF* SITE 
' - (ITEM 1) > - ■ 

1-01. SCOPE. - Work covered by this section of the specif icatlons 
consists in furnishing all plant, labor , equipment , and. appliances and 
in performing all operations In connection' with the preparation of fche ■ 
various sites- of work, except the "borrow areas, complete, in, strict 
accordance with this section of the specifications and the applicable - 
drawings, and subject to the terms and conditions of the contract. 
Clearing of reservoir is not included under the contract. 

1-02. REMOVAL OF EXISTING STRUCTURES* - a. General. - The 
contractor shall remove all structures and* all fences and above .ground 
stone walls within the areas (as specified in Paragraph 1-03) to he 
cleared. All structures to be- removed are indicated on the contract 
drawings. All basements, cisterns,. walls, etc., outside of the Permanent 
Works and within the work limits, shall be filled. 

..^,; : '-W •■' h : > ; i;; . Disposa ls ^■■■'- g&e^staucturesUremoved. .under.--.this, paragraph 
of the^^pecificaiiionS: 'Shall bfecbme the property; 6t ]%b$ : "QQJ&v&i&$y,:;^-<- 
sha-L^ be ; removed ■ in- their ' entirety off, ithe; .site: -.of; 'the ■ .work-, o;r, : . -disposed; 
of in. designated w^st'fe areas*- ^s-directfecL,. ■■?. Stone, .subject- Ao;; ; ap;proval;,j : -.; 
may %>e s'aiv-aged; : aHd^u'sea. ;in'the' permanent .iworki .,:.:,•-'. ^.,. e,--: ■ *>..■ \--:;i-.;,^-- 

,/: - 1-03',. ■.' ; Cl£Al£ENG' ANk 'GEitffiBXHGv ■ 4.:.- &z ; ; . General.:.: ..-. uiClearing: . : sball _-: ; 
consist- : of^:the : satisf4ct«r^^ellin^.' : and- removal of : . all .trees:, and ^eggfcar 
tion^:(e'xeep1: : ■■gr'as ; 6;.)^■t : ■o^1ia^^. ; tfith ddwn.itiBflSer, . : ; snags.,.:;brush ..9»cL- ruhbish. 
occur ( t;ing''withih ; the ; - limits of :: the: .areas ,tov:fce cleared:.: -. Grubbing . shall 
consist 1 ' of: : 'the ■■ below ground^r^mo?v^ and disposal of all-, natural .-growth >. 
hurieu-:- logs'/ ^de^wn tlmlser, .ls?u«hy s&ags ■■■and- bother ohjec^ionahle^nmterial 
and vegetations ■ other -than - gr as s: •■ and ^leaves; • T rom : the. ;ar e as .;specif ied .-.. ,-, , v .-. . 

....V'--'- 1 .. ■" "by '■'■■ Clearing. > -'^The,-: areas'' to.he cleared. shall: include all--;: 
existing uncleared areas at the site of all new .# esaanent jWQrks, ;;graded 
areas, and spoil areas, together with a 10 foot strip (unless other- 
wise'- specif led) --measured h.oriaont'ally beyond :eaid contiguous thereto 
for-'the^found^ioii-l^eas-fdr dam"-aM dike.- and; all: other ;;f ill:. areas,.. ..; 
and a°5 : -foot. -strip' me&sured; Mrisontally fbeyond aad .'contiguous -thereto • 
for alivcui seeiicm^ .■■'■.. 

liii4t5 : -sKownvonl the ■ drawings ^^^ahe'iwidthvof the.; strip :to : be, cleared 
heydhd-th? foundation area of:the>dam: shall be 50; feet- on the- downstream 
side s^ 100^: feet on: the upstr:eam^ -' 

Where;lndicat;ed ; bh'the : - drawings^ ■ all. exiat.ing:..BlQ5ee steeper, than . 
1 on ; 3 shall *e" cut ''back <to l;onv3 ih: cleared: area below Eleyat ion 5?0- 
Where gruboing is not specified or required^ -stuwpsf .shall "be ; . left;. not : 
more than 6 inches higher than the existing ground, 

1-1 

k9 



e. Grubbin g . - The areas to be grubbed include the founda- 
tion areas~for the dai. and dike and the areas of all cuts. The areas 
of the fill for the road relocation whenever the fills are 3 feet or 
less in height shall be grubbed. Also included in areas to be grubbed 
are the areas of a strip 10 feet vide to be measured horizontally and 
contiguous' to the above described areas to be grubbed and areas of a 
strip 5 : feet wide to be measured horizontally and contiguous to the 
limits of : all cut Sections. In;, grubbing out stumps, all tap and lateral 
roots or other growth 'over, l-l/2-inches in diameter shall be removed 
to a depth of ' : '1-1/2- feet" below the stripping line in areas to be -stripped 
and to a depth of 1 'foot below the ground surface in grubbing areas not 
to be stripped. 'In stripping areas within previously wooded are as , 
as determined by the Contracting Officer, roots with a diameter greater 
than l/2-inch -.shall '.be; removed- for a depth of 8 .inches by the use of 
an approved root raker 1 or' scarifier after the stripping operations are 
completed/ The rooting or scarifying operation shall be repeated as 
often as' considered necessary by the Contracting Officer to insure 
satisfactory : removal dt 'rdots ," After each operation, exposed roots 
on the surface shall "be removed prior to the succeeding operation. 

:;: ; " " r d. v Disposal. '- : All Materials removed 'during the clearing 
and grubbing' operations shall be disposed of by burning or removal 
to ^approved disposal areas outside "of the reservoir area, unless other- 
wise authorized, except that 'merchantable timber shall become the 
property of the contractor and shall 'tie removed from the site of the 
work. Ho material shall.be thrown ..j.nt.0,, or left along the banks of 

■the river. -'The disposal : bf 'material 'shall' closely follow the removal 
thereof so that. : in 'case'' of high; water, a. minimum of .debris and brush 
will be washed downstream 1 . At ; no time shall such material be placed 
on land'' 'but side ' the work 'areis . "' The ■ contractor ; shall be responsible 
for compliance with all FederaT and State Laws and' regulations relative 

' to -the building of fires . Disposal by burning shall be under constant 
attendance until fires have burned out or have been extinguished. 
Whenever Elm trees are cut, all portions of the trees which are neither 
buried as directed or burned shall be thoroughly sprayed with a two 
percent 'emulsion of DDT.. ■ ~ 

■ 1-0^. PAYMENT..-' Except as "noted' below, payment for all work 
in connection, with the preparation of site as specified above _will be 
made- at the contract lump sum price for Item Ho.' 1,. "Preparation of 
Site". The lump sum price shall reflect the salvage value of the 
merchantable timber to be removed. Payment for clearing borrow areas 
shall be: included, in the applicable contract unit price for unclass- 
ified excavatiori in- borrow. areas. Payment for filling holes due to 
removal of stumps/ "and existing structures- within the limits, of the 
_„„_i. 4-„ -ux ' «~«.Vkv«;»'' ii4i i 1ms imi^ ■Pn'r a+. t.lipi pm-nTi cable contract t»rice 
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.' '.".'. ■:..'.,--"• ; '"- ■'/ ',;;. . ..' :-... SECTION 2 , '_ ■.,'. . ■■ '■ ; '. ;\; r - 

'■' ■ v - . ,, •.■■:■■ '■"" ' CONTROL AND DIVERSION'' OF WATER 

(ITEM 2) .. _,-, - : -\ ''"..;"'.-,-!.'.: ; 

■ '"' 2-01» .SCOPE*'-- The work covered "by this section, of the'' specifications 
consists.: in ^furnishing all plant, \- 'labor and app^ianc $Sj, arid in ; performing 
all ■operations,; in 'connection with diverting and controlling "■ the ■ ''river- .'and 
dewaterijig the construction areas- within -the 'limits of permanent' works or 
structures, so .that '■ these' structures may be constructed in the dry, unless 
otherwise specified, all in accordance with this section.: -of the; specif ica- 
tions* The work under this section shall ! a!so : inclti!de : the installation, of 
well points,- wells, etc".," -to lower' the '■ water table as- specified' in Section 

3, "excavation -.open cut", . -,.:. ■ _■ ; ; ; . r ; , ■.'.... 

■■ ' : : ■ , 2-02. : ' .DIVERSION PLAN* - 'The plan ■ of-' diver' sion provides ' f 6r ; the .place- 
ment 'of all .embankment material in. the -dam and dike in, the 1 "dry. \' 'Operations 
shall be. accomplished -in' sequence, as; -follows :'''" .,■''. ''■■' ', ,':,' : 

'''■■'■■ ;' a* _ The : first " stage of . the -work shall consist- of the consignation 
of the ; water supply pipe arid "diversion conduit and the completion of the ' 
lower pbrticn.pf. the water , supply intake up to Elevation $0$ msl, .U.ppn 
completion'' of the foregoing and the relocation , o.f East River Road,' auxiliary 
cofferdams shall be constructed^. the., -river- diverted through the conduit, and 
the foundation area of the dam embankment- dewatcred. .-. The.relo6a'tiori of ,' - 
East Mvei-'Road will be completed; Jby.-, others- on, or; . a'jbout 1 August 1?63 .»..,:" ■■'■.. 

,b. ' After the- diversion of : the'river'y:' the- contractor; shall com--! -,- ; 
plete the' initial excavation for' the -foundation cnt-off for .the dam within,. : . 
the limits' shown on.; the : drawings":; .construct the grout . curtain in "the '.exca- 
vated portion ^of the '.cut-off treri.ch.j-. prepare 'the bedrock surface exposed 
in the- treii'ch-'ih accordance With .Section: %■ "EXCAVAtlON - OPEN' CUT'' 5 and 
place^impervio;iis fill-in- the trench !#:' the' valley "up to a level 5 feet .-- 
above the level of the -'adjacent ground after stripping in.. accordance" with .- 
Section ' 7/ "EMBANKMENTS". In connection -.-With the .foregoing, attention is" ■■ 
directed to ,,the provisions of Section 1 - 3, "EX'GAVATiON - OPEN CUT" which re*- ., ■ 
quire ; 'tfoat .'well, points', wells, and,, similar' devices '.be employed during the . - 
initial'' excavation of the foundation , .cut-off so that all-, work may be done' ■ 
in the dry,"." . '.- -'-.'■■'■■■' ■'., ' ; _; ; .- :" : :; ' :-■■■:' ' L ;"v . 

•c.#," "After -completion of .the work- outlined Vin b. above,- the con- - : 
tractor ''shall proceed to ■construct.. the, permjilient'.c off, erdam to "Elevation ' 
505 msl. All material for the,. 'permanent, cofferdam, including rock slope 
protection,'' shall- be. placed in "the dry, 

2-03, AUXILIARY AND TEMPORARY UPSTREAM AND DOWNSTREAM COFFERDAMS. - 
Auxiliary and temporary upstream and downstream cofferdams shall be 

2-1 h9 



designed and constructed by the contractor who shall select the loca- 
tion, type of construction and height* Any damage to permanent work re- 
sulting from overtopping or other. failure of such structures or by flood- 
ing shall be repaired by the contractor at his own expense and at no 
additional cost to the Government, 

• 2-Qlif MATERIALS..' . - a*- Permaneni._Cof £ erdam .. - All material, placed -, , 
within the limits' of the permanent cofferdam shall conform to the re-*-. , 
quirements of Sections 3, 7 and 8, and shall remain in place, to, form part . 
of the permanent work, in which case payment will be made to the. appli-- 
cable '■•payment lines* Payment for stripping for permanent . cofferdam will : 
be measured and paid for under ■ Section 3, "UNCLASSIFIED EXCAVATION - ,. . 
GENERAL". . 

b. Auxiliary and Temporary Cofferdams . - No payment will be 
made for stripping ..foundation areas of. auxiliary, and temporary cofferdams 
and :'f or .furnishing .and placement., of any' coff erdam . material used in auxil- : 
iary : and temporary cofferdams* ......The '.contractor will not be permitted to 

use any material from required excavations and from borrow in auxiliary 
and temporary cofferdams which are ..suitable f'or embankments and. fills • ^ 
Material for .auxiliary and temporary cofferdams, shall be .material speci- ; 
fied/or indicated to .he. placed, in spoil areas or materials obtained from 
Borrow Area' D, as., indicated on the drawings. All materials placed in .- 
auxiliary' and temporary cofferdams shall be , ( removed prior to . completion 
of the work. .... 

'2-05. OVERTOPPING 'OF PERMANENT COFFERDAM . - If the water rises and 
overtops the permanent cofferdam that has been satisfactorily constructed 
and' 'maintained, to the. effective 'elevation shown on the- drawings, or 
specified,, resulting. in injury to the permanent work within the protected. 
area during the same . construction .season. that diversion is effected, .the 
contractor shall repair all. damages' so ordered. by the Contracting Officer* 
If the water overtops the embankment after all fill has been satisfactorily 
placed, "the, contractor, shall repair all... damages as directed by the Contract- 
ing Officer,. Payment of the. '.cost, of . such repairs will be in accordance 
with the" provisions of Paragraph SC~1$, and Paragraph 2-06. 

2-06.. PAYMENT. ,- a.' The contract lump sum price for Item 2, "Control 
and Diversion of Water" shall include payment for control, diversion and • 
care of the river during construction; the construction, maintenance and 
removal of auxiliary and temporary cofferdams, including the rebuilding 
of auxiliary and permanent cofferdams in case of destruction by flood, 
except. as otherwise provided below. The lump sum . contract prices for. Item 
2 shall" also include all 'costs in connection with the requirements for - •. 
lowering the water table and dewatering during the initial construction 
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b. The contract price shall also include the costs for all 
pumping drainage and dewatering necessary to obtain and maintain in a 
dry condition all excavation and work areas, removal of trash and debris, 
and maintenance of unobstructed flow prior to diversion, and through 
diversion channels during the remaining period of the contract. 

£» Estimates for partial payments for this work will be as 
follows J Forty-five percent of the contract price when the Middle Branch, 
Westfield River has been diverted and all cofferdams have been constructed 
as specified; forty-five percent of the contract price when the entire 
working area for the dam and dike has been unwatered and the embankments 
completed to Elevation $9$; and ten percent of the contract price when 
all cofferdams have been disposed of as specified, 

d« If, in the opinion of the Contracting Officer, damage to 
the permanent works under other items of work is caused by the contractor's 
negligence in the construction and maintenance of the cofferdams, the re- 
pairs to the permanent works shall be made by the contractor at no addi- 
tional expense to the Government. 
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, t , mysim 3 

' , '' EXCAY^TJOH -r 0?W COT i 

(Items 3, k, % ,6, 9, 10, U, 13 and 14) 

3-01., SCOPE. » a, JThe work covered by this section of the speci- 
fications consists of*"furj3lshing all plant, labor, equipment, and appli- 
ances, and of performing all operations in connection, with all excavations 
and cleaning* of /bedrock, surfaces, expept a.s noted belpw, ia strict ac- 
cordance with/ this, sectipn of tbe^ specifications and the applicable 
drawings, and subject to the terms and conditions of the contract. This 
section of the specifications does, not cover excavations for (1) buildings, 
(2) utilities, drains, and culvert, and (3) the foundations and removal 
of auxiliary cofferdams, outside the,, limits of permanent <wprk. , The re- 
quirements for .these excepted excavations are covered In" other sections of 
these specifications, 

4 

b. The term /'required, excavation'' as used in.this- section is 
defined a6~a»yor ail, 'excavations covered in this section other than 
those in the borrow' areas. , , ,- < 

3-02. OSMEBAl'^BOVISIOMS, -.a. Utilization of Materials . - All-ex- 
cavated materials ' shall be satisfactorily, disposed of as directed, > With' 
the exception of unsuitable materials and materials in excess of those , 
required for the construction of , the, "permanent work, all excavated, mate- 
rials shall bg utilised frf the permanent wprk including permanent coffer- 
dams'. The only excess material, will .'be- stripping materia^ not required 
for producing topsoii. Only materials "unsuitable for use in the con- 
struction of "embankments and to^ top soil shall be used in constructing 
auxiliary and temporary cofferdams* The Contracting Officer shall be 
the sole judge as to the suitability of all materials. Materials shall 
not be" spoiled unless .specifically authorised. IJaterials from required 
excavations and from borrow areas sfiail be utilised in the jperaftnent work 
as specified in other aectipos of these specifications. The contactor 
shall cpnduct the work in a -manner ,to utilise all, suitable materials 
froiS the required. excavations "except that earth materials from the re- 
quired excavation for ihe dam foundation cut-off within the initial 
limits shown on the drawings which is in excess of that required for the 
cpmp^e^pn : pf ; <^ -.■ 

p3&p|i|'"i^ • -:.-.: 

riB^s^fi^,,^ project, . 

exe.ep^the''^cav^^^ £• pupdatipn. .drain,, qf- the ^dlke^.for the con-- : 
s^et&bn of ;|tliel qo^ii^^ ^|aj^.,';^rp^' "feJtie.' .- ; p^Ean". "tdiimdas.'tiop. r pv|^^pf ^, wi;t;h4n. the.. -. 
initi|^ : '^i^;sj^w^; p^ :: ^^'4|^ng^ ; ; shair materials' :■ ■■; 

frc&"j&e^;^j^^ 

and iitfceif/f i^ : 

at his own expense. 
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b. Disposal of Excess and Unsuitable Materials . - Excess and 
unsuitable"material from required and borrow excavations shall be spoiled 
only when specifically authorized;. Ail- materials which are authorized 

to be spoiled shall be "disposed of in the spoil area's shown on the draw- 
ings and in excavated portions of borrow areas designated herein ..as spoil 
afeas: ; . : "Frid£- : to x ^ of all, 

spoil' ^areas^hal^^be^clJsar&a^bf all ^standing timber Reaving ho stumps ; 

• higher than ---3 -ffeet ■■■■ above/ the "adjaceht 'ground/, surf ace and the material-; , 
thus obtained 1 %hail : be ilispbjsed ,df ' as specified in section 1, "PREPARA- 
TION OF- S2T&' f > ■'■ for materials bbtained from other cle'ari'hg : operations.. ;t . 
Ho 'separate' pa^eM will :: be made for clearing spoil areas, payment . for r ■ 

, whi&h-will/be'iis^^ materials from 

their 'driginail ; sources; - : ^oil materials shall be placed to the. lines' and 
grades - shown- an ; &he; : drawings [<xt as directed." All' spoil areas shall be .... 
graded" ic r the "final' 'limits shown ^bn : the "drawings or^ as. directed, so as to 
provide sightly and smooth surfaces sloped for suitable drainage. 

c. ■' Stockpiling v'-"- Thg'cOntVactor'.^hall stockpile stripping, ■,. 
topsail^ rock -'slope ! protection, 'and other materials '.from required and 
borrow excavations as required for the execution of the work. In addi- 
tion, the contractor Eay stockpile materials for his. own convenience 
-subject to prior approval. . All materials to be stockpiled shall be : • 
placed in approved stockpile areas ".rhich have been cleared, grubbed, ... and 
graded. Stockpiles of random fill material shall be. located- in approved 
well drained -areas and the surfaces of the stockpiles at /all times shall. 
be graded for drainage and' rolled so as to be smooth and relatively 
watertight. Stockpiles of rock slope protection material shall be main- 
tained free of earth and shall be constructed in layers in such a. manner 
as to; prevent segregation. Each layer of stockpiled rock slope protection 
material' shall be' formed by dumping loads of the materials directly upon 
the surface of the previous layer. The dumped loads, shall be levelled , 
only to the extent necessary to form a base for the next layer.. No 
separate- payment- will be made for the placement of materials in stock- 
piles' or their excavation' therefrom, for the grading of stockpile areas, 
before placement and after removal of the materials. Payment for all work 
in connection with stockpiling materials under this contract shall be in- 
cluded in the contract -Unit price per cubic yard for the excavation of 
the materials from their original sources. Stockpiled material in excess 
of the -quantity used in the permanent work shall be removed and placed in 
designated spoil areas unless the stockpile area is approved as a spoil v 
area, 

d. Shoring and Sheeting, Safety Mesh and Rock Bolting . ..- The; .... 
contractor - shall be 'responsible for the unfinished work/ and for the safety 
of workmen from danger of caving, slides and rockfalls unless otherwise . 
specified* Shoring and sheeting may be used at the option of the contractor, 



backfilled with compacted materials unless specifically authorized. 
Shoring and Meeting shall be erected in. a safe and., ^rkmanlike manner, 

. in accordance with the requirements- of -the ^o^a-:©^.- Engineers. Manual, 
• > "General; Safety Requirements"-, & and shall 'be; plated.'' in : such"a, way.', as'-to 
- afford an : ample clearance for ready inspection, of permanent .work, ...,y 
Sheeting. shall be' so constructed and carried to such depths as to prevent 
excessive inflow of water and intrusion-of sand and other materials into 
the area : beiagJexcava-bedi Shoring and sheeting ;■ shall ^.e.' removed upon 
completion of the permanent work ds soon as the construction does not 
require its use. Where shoring and sheeting are used in lieu of excava- 
s , . itions to full dimnenslons bf the pay' lines'/ measurement .will be taken to 
: --the.:paymeht-linesss shown on the drawings* Safety mesh; shall, be, installed 
> , as specified elsewhere in this section of the specifications. RocE bolts 
shall be installed in the scaled rock faces as specified in Section 5, 
"ROCK BOUTING" . Precautions shall be taken to insure, the safety of 
. v.$ersonnel from hazards of rock' falls or rock slides* ;' 

■ '■■"'"'■' - ; -'«» - Temp ora ry ' Drains/ Pumping,/ and . Unwater ing . - .The . contractor 
; - shall maintain the : sites of work and adjacent grounds in a- welirdrained 
i; condition. Temporary drains; and ditches required shall be constructed by 
■ : the contractor at- no additional expense to , the Government . ,' The ; con- ■ 
; . • .tractor' shall provide all necessary- equipment and" materials .and. shall 
unwater and maintain in a dry condition the foundation areas for the ' 
various features of work to the extent required by , the. provisions in this 

■ >. ;.and mother sections' - ! of the specif ±c#ij£ohs for excavation,, preparation of 

■ : foundation : f or ; the dam'' and -dike, 'grouting, : placement pf ' f ill, backfill, 
■and all materials' in the dam, and dike 'and! other tills and f or -the ■con- 

.: struct ion of concrete structures.. Payment for pumping, unwatering, ■ and 
: lowering the ground water table for. various features shall. be included 
...in -.applicable payments for' excavations of Vaterials unless otherwise 
.designated. 1 : ^^.:;-; !; .; ; --"-;-- ■■->[ ^ .■■■■■' • " ;; ^ ;■ ;•■" ■;;;. 

'■■■ -f .'- ' Stones in Excavations.; " j. 'BovOders arist stones will be en- 
v , eountered- during 'unclassified 'excfavat ^ idh . ; ! Eould,er s" and stone encountered 
in required excavations shall be disposed of as directed. Stones and 
boulders shall be removed from random and impervious fill materials prior 
, .•to- compaction and' 6fcall> be^ utilized'' in^roe£ slope" protection- as specified 
/in. Section. 7> "EMBAH^fe.'V 'bf 1 these ; 'specifications, • Stones and boulders 
z : removed from- material 'during /borrow excavation; 'shall! be disposed of^ within 
the. excavated portions 'of ■ the' borrow;, area', in an approved; manner . to. /form 

Sightly piles. ::^";^ : :;-^:'^..:. 1 . ■-■;;-■ /' ! ^[ ]■ '. ...■■'',.: , r 

,: .,;"-•;. ->-.. ;;£. ; ' Salvage- ^pf - Stripping Material t for .; Top so i l . . -..To 'the .extent 
required, ' portions '■ bt 'stripping Material shall be : processed for- topso^l 

, -in accordance wlth'SectiSn ^3; :::,t T0PS01llHG, S&EDIRG,' AND MULCHING" , of 
these specifications. 
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3-03. CLASSIFICATION. - Except as otherwise prescribed, excavations 
will be classified as follows: 

a. Unclassified Excavation . - Unclassified excavation shall 
comprise the satisfactory removal of all materials including those re- 
moved with the aid of drilling and blasting, except the materials re- 
moved as rock excavation as defined in 'subparagraph b below. '."■■'■ - - 

b. Kopk' Excavation s * Rock excavation shall consist of the 
satisfactory removal of the following: 

(l) Boulders or rock blocks detached from -bedrock measuring 
3 cubic yards or mpre ; in Volume in overburden materials to be excavated in 
the rock borrby- arfea and 2 cubic yards • or more- in volume to be excavated' 
elsewhere.. ■' 

■■*; (2)' ''Bedrock which, as determined by the Contracting Officer, 
can fee removed only by ■ systematic and continuous drilling and blasting.' 
ExG^at'ionVbf-;^ed^bfekVviil:npt.-be classified as rock excavation where the 
bedding ;er fracture: system-of : :the : bedroek ; is-such that it can be removed 
ino.a;-fpracticable: : manner:With.:power: equipment such as a shovel or a rooter. 
Excavation' will ncrfcabe^clBseifxed-as roekv.exeavatiph as a. result of the 
intermittent/ drilling"' ; and: blasting performed :by the contractor: to increase 
production, ' ;■ . y : ' ''.:'' 

: ; '; c. : ;' Where material Is encountered for which the contractor claims 
classification as rock excavation for its removal, such material shall be 
uncovered : and -exposed and the Contracting Officer notified before pro- 
ceeding with 'its excavation. The contractor shall not proceed with the 
excavation of ! such material until it has been cross- sectioned and classi- 
fied by'thecdntraeting Officer. ■ failure on the part of the contractor 
to ; uiicover' arid expose such material, to notify the Contracting Officer, 
and 'allow time for cross- sectioning the undisturbed surface of such mate- 
rial will forfeit the contractor's right of claim to any classification 
other than that allowed by the Contracting Officer for the areas of work 
in which such materials occur. 

;'-: : '^>:Cd. ,.: Stripping . -Stripping shall consist of the removal of sur- 
ficiai: materials judged -by the Contracting Officer to be unsatisfactory ■ 
fbi* 'ttse as' foundation materials or for use in the construction ■ of fills 
which 'materials ; shall include sod; top soil, stones, swamp deposits, 
organic materials; artificial fills, road pavements, base courses for 
pavements, all loose rock on the surface and other materials judged by 
the Contracting Officer ■'■■■■as objectionable. Stripping shall be unclassified 
excavation except for the removal of boulders or detached rock blocks 
measuring 2 cubic yards or more in volume which will be rock excavation. 



3-04. TJECtftSSIflElJ'EXCAVATIGIT, GENERAL. : - a. General . - •tlhclassifiBd: 
excavation/ general/ shall Consist of the satisfactory removal, hauling to 

projects Matures/ hauling; -to : ; and:iplaeement/^to/ ^dckpileia ! arid ; spoil areas, 
of materials removed- ,. as /unclassified excavatioh/frcffi:.wi^hi^^ 
gr ade strand /slope s-.c!^:^all ^e^ecti : f eatttrea -as jyaowa^oarthe'^dratdJags- areas'-::.::: 
nsodfcfct^&aril&eufie^ eXc^t?ttaateriaas, ? excas> •■!■■- 

vated -Srota the; borrow -areais /©ruas; otherwise/specif iled- Jin /SeeMsrE^jp-v r : .>/ >t ? 
PREPABACB3E13E SITfez-Unolas^ified^e^ also iiiwlud^ ■' 

the satisfeLfctar^rirjeBoviBil and; hauling; to? spoil varJeas. o'f /^mater-iais; fi^cavated-.'. : 
in the -rjock borrow; area *& .the. extent directed-;-- All ^xce;.ss. aad un'suitabM.;.'' 
niateitiailsjfftB; dejfiin^/itt tearAgrapii ^02^ fro© ;the> Required ;sx<myatddn&i3 , v.-.; :;-/ 
shall .fee; di.^es^iM' =in rthe; igpaii are^s- 'designated onfthe;Mr«wl!ag.E opr sir-:.. <■■.. 
def inM JiSithiis '-sp^fcf^atlo^except; that i^ailiiaat ©rial/ shall he: placed' ,.-:>'■- ■ 
to a minimum thickness of 5: feet to form, the; v" spoil. hlaldket"';t^stre^irriu:,^ 
from the dike as shown on the drawings. The sequence of operations, to 
insu^&b'eftn^^ material's -.:frpm. ; repaired excavation, .. is 

Bpecifiedj^ 1^^ .D : ..::J.b:;.- '•/; ^.b/:'/ ;:M'. J axil's y-- ir\i\.v:; 

! L: "- --2^1 ^ Btripping ^'* /Stripping^ 'shallj fee* pe^oriaed:K^taiia--the^ 1 ar^af; /-/:'• 
shown o&vthfedra¥i&gs.;and;Slijall bjs ; ;liraited;:irc:r.dep&h/so &s tQiremomj©mly^ . ; > 
those 1 surficlal/materials^cionsi^^ 'emb&toeh&'/ , : 

fill material or unsuitable as a foundation material. Stripp/IngI e^eraKC '• / 
tlons shall be performed in such a manner as to salvage materials ac- 
ceptable; igor '-'tpreoe s sing* .$or top soil . t© ■■ .the/zexteafc re quitaedi; as/ specified 
in Y S&jr^&jj,^^ ;: ';: : 

soil containing hniMs. ? material - .shall; b&- (stockpiled . ., i The .Contract lag \z ^ ; ; i ;,:. ■ ■ . 
Officer ^©haj^-.^ final depth/ of stripping;,;:. 

and may direct; $he ; contractor to- strip • to[ the/ limits;: and; .depths different . ..; 
from those/;shown:;;on; ; th.e.;drawin^^ 

..., c.,; ... Grading . ^;RoMs»:/tur»ar.ounds-j parking:; ®n& building ,areas>: 
and .;Other- re^ulfed^eas ...shall^e' graded;- ,ijB6j8©£0rdanc$ ■; with; the- sections . ;.-. . 
indi.catedv,on : .,the r v% ; awings» : ; ^ jShotilder s^y ditches-, ©Ide;- slopes .sufegrade-B.> ; ahd. 
other designated, -areas.- 1 shall ;be;tr : immed;; -,^^/-dr.eiBssd^-.i^;j^; neat\.and workman*, 
like mamerr- to?;. the e .ili.nes-/a.nd .-gradejS ; sh@imx ppj$he : - drawings; -,©r ^Stakes., in . '. -. <. : .~- - , 
the tX^^ySi-T^^^^ 6 ^^^^.:^^^- r^^gr^avel w^ll^be-i placed; /shall; be/ ;/ ■ ■■■',. 
shaped'; to /a .uniformly .eyenfjand- : regular r; .gra^-:i3 accordance;;, with: 'lines and :■, 
grade vindicated on,. i^e ; .Jtr-awings,or : as : determined;; in : the 7 field,,, ;■ .-.- ; :.. j -.:. -. ■•::.. 

-^-■■:V;:.\..:d..^;' /ll#ti^^ , 

excavatiotTf or the foundation cut-off for the dam shall be done within 
the limits shown on the drawings. The bottom grades as shown on the draw- 
ings, or as modified by the Contracting Officer prior to the start of the 
excavation, shall be used to establish the location of the side slopes. 
If it is determined during the course of the excavation operations that 
the excavation must extend below the grades Indicated to effect the 
desired cut-off or to reach the bedrock surface, the excavation slopes 
below the indicated grades shall be constructed as directed. 
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(2) The excavation shall be made in the dry. The con- 
tractor , shall install and maintain an adequate. system of; veils, well 
points, or other similar., devices and shall Ipwer and maintain the water 
table in the area of ^he excavation so that the excavation,. -grouting, 
foundation preparation,' and placement of fill, will be entirely .in the . ■ 
dr,y. Pumping from open areas and sumps 'within the -. area of excavation ... 
will , not be permitted except for the removal. 'of water; from depressed : ; 
rock areas at the final bottom of the excavation. The-. contractor shall • 
be responsible for producing and maintaining stable earth excavation .,.■ 
slppes. ' I ' ;■...■■ ■:•■. 

" (3) Thirty (30) days prior to. the,, start of the initial , 
excavation, the contractor shall submit plans and; data relative to his ; 
proposed system or systems and methods so that all work inciuding. exca- 
vation will be in the dry, and to any proposed construction. in the bottom 
of the excavation to aid in dewatering tjbe foundation surface and shall- 
obtain written approval from. the Contracting Officer: prior to proceeding; 
with the work, ' Approval of the dewatering system by the Contracting 
Officer will not relieve the contractor of responsibility for the ade- 
quacy of the system or producing and maintaining the /conditions, required 
toy this specification nor shall approval be construed 'as obligating the 
Government for any damage except as provided for. in ; paragraph in SPECIAL 
CONDITIONS entitled "Damage' to Work". .■ /.'■. 



(k) The entire excavation, grouting, and foundation prep- 
aration within the limits of initial work and the placement of .compacted 
impervious fill up to five feet above the elevation of the adjoining .■ 
stripped ground surface in the river area shall be accomplished prior - 
to the constructipn of the upstream permanent cofferdam. The respon- 
sibility of T the contractor relative to flooding shaii be as stated .in ;, 
SPECIAL -CONDITIONS . 

■'■ ■ -. ; ■■ ■"%' - fPffl^ation .Drains and ; Final Beach of Dam foundation Cut-Qff . - 
Thi|.7su^p^agraph. applies to the . .excavations for the .embankment foundation 
dra|ns'.^d.:^e^''r ; ea.ch''pf the ..dam foundation cut-off.;beyond the initial reach 
as shb\m : ' on. .the ..drawings, ■ The grades of the .bottoms of the .foundation 
drains, arid-cut-off as: shown 911 the drawings shall be. used, to establish, 
the locations of the. -side slopes.-for the, excavation except as stated herein. 
The downstream, .excavation slope .between Stations 8 -plus 50 and 9 plus 25' 
for the dam foundation drain and both the upstream and downstream excava- 
tion, side ...slopes for the darn foundation cut-off east of the initial excava- 
tion limits, shall be modified' in "-th'e : . field according to' the. actual eleva*- 
tipn ; ,of '.the bedrock surfaces., to. provide the widths of, the bottoms, as,, 
shorn on, the drawings* The excavations shall -be continuously dewatered 
during expavatipn operations, -preparation of foundation. and the placement 
of fill -inat.erials , except that a maximum -of 1-foot depth of water will be 



provide such means - ; fiis'':may W necessary; te> maintain the ir ^^'st (ability. . , The 
excavations for^tfee 1 Safet shall -'riot Tbe aceomplishea un^til 1 the excavated 
materials can he placed directly into the random, fill/section of the dam. 

.... ■ -f ;•■•■ ' Service ; Bridge t .%" The'' excavation for 'the service bridge 
abutment shall not be made until after the compacted .impervious fill of 

the^d&ai-at the loeatibh of ' the-'' abutment' ha S been" Constructed., to,,, an e^e- 
» vationof -3 f eet ahbve :; the : bottbm''6f ^hfe;r#qulr«?d te^ftvafion. ; ,;,i^c:a.vation-' 
for the construction of Pier No. 1 shall 'not be" starred until the dam >, 
embantaent has been completed to Elev. 593- ... ; ,•■,-, ■ ■.-■': 

; : ;■".■ "3-05^ '■■'GIBAStSS' OF 'EEIBO(iK';sUKfflCES. _'- £.' "' /C&seral .: V foe 'prep.ara- 
: ;t icia ' of -rcSe'fc -surfaces •' agaitist ,; which ' cbhe.rete" r i s to 'h.e ...ipla^ed" . Is ., specified 
' r-elsewhere^iri this ; 'Seet'ibfa'fef "the" s^ecifidaliibris v. ^ev.excav^t,iOft ; .at, and 
. ': cleaning off: -^her 'bedrock "surfaces ;? sha±L be' ih ' 'acqprdahpe ' with^the prjovi- 
^&Lohs in H&e- 'fdliefcthg- suhp'aragr^.' : \Areas othei- th^n 'those,. Ides ignated 
::.-?8hsil' he cleaned:, 1i'f-'atrbcted.' : ''"Mi ! e^cayatidh .cleaning 

k :and : ^pfeparat'±bii v <)f ; the suri&cee %tiall: ; be : ;gaii'for:at 'the : apjpiicable pen-. 
;■. :fcr$st tfni& prices for '''"1i]feclMssifie : d'Exdava : ti6h r ' denex&X", .and'.'"Roc:k.^t- 
:. '^c^^atiohF- ; General" i : : : W^dditibi^. ££y£eht.'fb'r gleaning, shall jb'e mad£ ; as ■■ 
stated "ialse^er'e^dtt'^hi^'-^ectionvv '' r'";,' ; '\ '.\'.J ,.. '.',..„\ .,■■;•,::.■ a.;,,-;,:: 

■ ' iVp.-?"X'- ■:::'■ -i. : r:--~ Li-'^&Sx --•' - :' ---- '--■; - : ; ; - •; '';;;_ '_;" ■ •;'.._ .. ■ V',,;, '. ..,, : ;' ; . ■' V: ■■ 

-.-if v^::ry fci - Machine Gleaifea .^'Tife roilowih'g; be<^ 

- ^iaachlfife ^Seened™':-^;: - * "^'Ji!^ ~T. ,'-^ „>"•''-'.-,-' "■ ] -V'i7'. 'i;\ "V/ -;,--^ ! ----- 

»- : -i ■-■;!;■: ■' f '■:■. ^v- (i)^ 'surface^of ( beiatfofcfc;;below vf&$ : the- rock.i^tc^be, 
excavated for rock slope^ protection material ihcl^ng : jock',bQrrow: : area. 

',,:.':;,::,:■ ,y :v£J^2)J Surface s e of %edrbcl£ ,w|^hih;tiie.^signat^^' : iimits ^qf ' 
■:* ■ "machine '■> a leased' "■ areas of ~ the^f.oAiSd&t ion;;'6f ;; the' '',&$ |nkmesm| '$ as , : sfcown,, on 
the drawings. . . -. ':^.-,.y ;-■ (•-. ^ 
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• ." >-:^-:Mschine./e:tej^^ dearth ,and.;lq,ose 

. roefc:.and'.rock' fr^e^t ; s°fr^^e^tir"e\T3ei^qc^ ..surface including areas 

of 'depr e&sions')' . ^large ; crevices f Wi "lar^e <$$d. ^9*^' si', !The .material . .need 

not :ibe. removed in'-areaW%her<=r 'the ; htiri20Tatal'' '^4t^;o£"t)i^ '6peii^|!.B^'e.- 
. ::ljess.*haa''l&"*i^ :shi&:£at& 'U«?ast be je'q^ivalent 

to that obi^iisabie^wit^^^o'dthiess oh^^aiit&r ; yard ^ajlkhpe, dipper* after 
•■ .>the rffi&teri&l -ha'si '-been ido ; ^ehed ; ^- prior 'OpeVaiiohSii' s Ho >.oc^ excavation 

-.will be' rehired ■to •remove- 1 6vei^ngs;;b^'s'iaiiiiair 6b.stac3.es \jto the, cleaning 
-.^oper^ation. ; - : '- ■■ - •--■ *!':-:<'-■ ::; ; ; '•^•-■■■^ ' '■-■■■■^ ■ ■ ;'■'■'" "■;; ;|. :'." ._.;; ..^v -.,';., '■-, 

■ ! .: -..: '.:-■■ ■'■' ■^■■' Hand^ Cleaned . ■-* The''folio%n^ ,J b^bcg s^rTajc'es^fihalX be. ; " 
:."hand:cieanedf ■':'■-' ^■■'■■■■'■■~ :ji ' Vi c ''"' : ' y '' i "'' t: . ■''] .t '..''.[ .' "7 ■■-'■;■:; ^' ■■'■■■■ 

.■;; '../■■. , u ■ :^i::: y.\(^" Starface's -of- areas 'within; the/'emba : hlcment fQu'n^ation. 
areas. '^srinia^^t&a'hy' 'the" 'drawitigs. 1 "■'.'"■'" '■"'" '-■■-••' -■■-■■,■■• 
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(2) All surfaces within the limits of an embankment 
foundation' area, to be J stripped or excavated to bedrock as shown on the 
drawings except? areas- designated 1 to-..- be "machine: cleaned" . 

(3) All surfaces exposed by stripping operations between 
dam foundation: cut-off ? and:: the* upstream-.limit. of, the -prev-iQus #pne. 

- . . : ■-.'.■■■. -.(k) All'BurfaGes^^itbinthe limits of: an . embankment ,.- ■ - 
foufadation produced by. rocfe excavations for concrete structures except 
areas' to be ' covered with? concrete . ■■ .. ■'[ '.■■-. 

Hand cleaning of bedrock surfaces and rock surfaces produced by rock 
excavations shall consist of. the removal of all earth,, disintegrated bed- 
roek> ;. semi-detached; or- detached rock blocks, and rock fragments- from the-., 
entire bedrock -'surf ace including areas: of depressions, crevices and joints. 
The: 'bedrock .surface 'shall ; be cleaned, by washing or, sweeping. , ■ In addition , 
ali : cracks j,:: joints^ and; crevices w^nivthevfeeitoQoki'SurfaoeB,. shall be cleaned by 
use of : ^et S: of r : air is>r : water orisa^eombination, thereof to: the . satisf action < 
of :the Contracting Of fleer -immediately/: prior- to--*he placement of, compacted 
gravel b* ; baekfill. thereof -orO^^ *bB filing of these, 

openings with mortar in rareas; to; be ■ covered, wltiv: compacted imperviou s f ill 
as .specified in Section 7, ,, EMBAKKMEffl , S'\.r:Hand^clesaning. in.- the areas ... 
against which impervious materials are to be placed shall be accomplished 
after the special rock excavation at: the., surface.; required ;t© reduce the 
quantity of hand compacted fill and to eliminate overhangs ' as specified 
elsewhere in this section of the specification. Rock excavation will not 
be required' at surfaces :of rock upon: or against, -which gravel fill or gravel 
backfill; is to be' placed* ; initial hand cleaning of- rock, surfaces -produced 
by rock excavation for concrete structures and to the extent practical, 
the'-f tiling of: the. cracks:. with -mortar as., specified in Seot>ion 7, "EMBANK- 
MEIOTS", -shall be accomplished -at the- .-same "time as the preparation of rock 
surfaces against which concrete is to be placed. ,-.... 

v;:::-3-06^ OTeiASSIE.IED.-EXCAV^ At General s - Unclassified 

excavation,' -borrow, : shall comprise the satisf actcfry removal, hauling to - 
the pro jeet features, hauling- to - and placement- -in stockpiles and spoil 
areas: of materials excavated from the borrow areas and, removed as un- 
classified excavation odefined in. Paragraph 3-03 of these specifications. 
Materials shall be excavated from the designated borrow areas to the ex- 
tent required to obtain suitable impervious fill, pervious fill and gravel 
bedding 'materials.- The Contracting Officer shall guide and control ,the 
stripping, removal of unsatisfactory surface materials, and the selection 
of materials in the borrow areas to obtain materials with the specified 
requirements. The contractor shall excavate pits with a backboe or bull- 
dozer in Borrow Areas C and E as directed by the 'Contracting ; Officer to 

nli+n-fn -in-Prt-r-mn+.-frm T-dnin'-rprl friT" t.h^ nrrmer control Of the excavation to 



excavation' shall- be" 'djspoild^of 1n ;1 i^' sjpbii- 1 etrfeas. '" \Ail clearing 6perai i::S :? ■"■ 
tions sMn' : be^^'' edified:;' fn;Se6ti6n' l>/'PJffiPARATIOr CF SITE", for '. :; ' '■' 
clearing operations' at other "location's.^" . *. . • --, ; 

h gorrov Area B . - (.1) Impervious fill material for all em- 
bankments and fills shall 'be obtained 'from Borrow Area B. 'This bqrrow 
area shall be cleared within limits of 2 J feet bevood the J limits 'of 'the 
excavation. Clearing for stockpiles and spoil pi^es outside the desig- 
nated limits of excavation shall be confined to the r actual areas required. 
The borrow area shall be stripped only wftMin the area of the limits of 
actual excavation. Stripping shall be extended only to the depth required 
to remove sod* forest debris, humus' material, "and material containing -small 
roots, all as directed. -The depth of stripping shall not be extended in ' 
order to remove occasional or large roots which" can be removed during 
placement of the Impervious fill material. The required quantity of ap- - 
proved stripping material containing 'humus Vnd organic material shall' be 
salvaged and stockpiled 'as specified 'in Section 1*3, ttl TOPSOl£llfo, SEEDING, * 
AND MUICHItfG", for J use< in &srr6v Area B, or' other project areas to b<? top* - 
soiled. The pbrtion of exclamation slopes existing each fall shall lie " - ' 
graded, dressed, topsoile'd and seeded. -'-''- 

, (2) The impervious fill material shall be excavated 'in J - - 
nearly horizontal lifts' extending over tW "entire area to be excavated,' 
as indicated hy the' Upper limit of" slower lities as shown on the drawings. * 
Unless otherwise directed, the final excavation slop's lines iShail be ' l 
1 (vertical) on* 3 (horizontal) extending downward from 1 the limits shown " ' 
on the drawings except as specified iti subparagraph"-^) below. The : 
finished bottom of the exeaVatieii shall be uniTormiy graded to the satis- 
faction of the Contract irig -Officer. It shall be approximately horizontal 
with grades 1 to provide drainage 1 of not steeper than* 10 percent. 1 Ho ex- ' 
cavation shall be made beyond the designated final excavation -slope lines 
of 1> on- 3. The final excavation slopes shall be trimmed and graded with 
a bulldMe^%t: B lml):ar ;%qu%len¥^ , ■ prWid^ f inlshed v ^bpe^oi^bsed : en- 
tirely^of? tu^isturbedi'-haturB^'Boi^ : ^illiHr ; oh ■^•'s^bps- -aha^- %^lil^te^^ -'■ 
to that^req^^f o; *ili:^^6n^eWvittn^ ■"'*"■ 

of topBOil.''"--'' 1 / '•"''■'' ■■■■''■■-■■'■■■' : .;''- ;■* ■..J-'.-'j,'-,".;---::^-::! ■-j-« , 4.- *&£•",'! &Vi .■::.;-:;. ;.,-:;i :.":.•;' .Sv'io fry..? "i" ffojf i-?. ■.';■,':;' 

(3) Prior to the" start bf^bferroV v exc^ - Ji ' 

tractor: shall construct; ditches, and embankments along the limits of 

excavatfo^wKieh 4 ;f&^ ; pf^^ 

of .excavati©nV' ; ''^ %o^Bfru^ed j in i5 :' [ ' : 

the ex&enrert ±ejici^ »'«&«& ■ ^^' : ^HteS&Mi , *^~ , ^^Buar-fagfe ■. 4 «nba r ^fti^- i;; wfeHife3e from' afek&W ; "°"^ 
excavatiotf operation^ . 6:; --Ta^ :; f iheti 1 bottc&'^if ^ther ^cSvat'ibW-WeW ^shal^-" '•"■ ' 
be graded $6r^0er- J ^ain^eF W con^ctiotfwii&'^a£n-' ^ 

age inclo^g^fte^fillln^ ^ -■. 

approval 'of ^e^o^tr^oting 1 Off icer^n!^ -if 'riot- 1 consideted^e^a^e'fy 1 ~ V:: - ; 
the eonttfa%ttog : '&fi^ r >fe^ --'-'■ -r^z - 

FermanenfrVii]^ %ldhg" %fee : to|>' :; 

of slopes- ■at :; lb^aMbn& ■show'^th^'d^ 'if ■■'■' 
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directed. The depths, excavation slopes and exact location of the per- 
manent., ditches shall .be as directed in, the, field.- . Materials from. ■'these: 
ditches.. shall he spoiled between the ditch and the excavation areas ; 
unless otherwise directed. '.:■: ; . .;.<:■ ■ ,.:...■:■•:■■. 



,i;t.i;s expected that bedrock, will : be... encountered in 
some' '&$§&$.- within the,, designated slopes.,,: =, In : .area^">toere.:.Se^ock : . beo.em.es..': :■ 
expose&^.the, excay^ion7.arfas; ; Ehaii be, extended; to- the extent practical^, v;.-.. 
so that ; , $be ,' rpck v surfaces.- shall , forts .. the. : excavation ''limits . .-.- All. bedrock • •. 
surface s"' Exposed shall . be cleaned to. the . extent feasible with bulldozers. > 

„..,,, I .'.,._,',. "pi... , Borrow .Areas ;C.-.and,,g ^, - >(l) ; ; geryipus. f ill and gravel- i^,--^ 
be|ding'. materials, .shall ;.be : \pbtained. from Borrow. Area;- C *and.: if. required ^ ■ ■: 
alsq .' f rom : . ; Borrow .Area E. . -The entire,- area of Borrow Area. C shall be 
cleared^,- Jlf ilhe . .contractor elects^ the. entire- ; area of Borrow Area E 
raay^be: qieared. .In. both of these .areas, ,.:the required- materials are 
covered,,: with :..-a -'surface ...depp.sit, of : .silty...s.and..-or : ; sandy-: silt, underlying 
the r top.soil. ; : : ,^e ihipkness of ;the- unsuitable, soil, and. vStripping mate- 
rial- yari^s ^frcmV'Jl -to:'? fee ; t ...but ....probably,., averages.- -3 feet -for both ' 
Borrow $reas.. .';. '■: :: !I^^.:'aTje'aX--^1;emt < .iiO-,which these unsuitable.- jjnaterials - 
shall be removed shall be limited to t.hati required .*<? oMainl the re- . 
quired quantities of suitable materials. The initial removal of un- 
suitable ^urf ioialmaterial shall, be limited; -%o- •■■■S/3 *he '-iare;a pf Borrow 
Area C*. '.Bemoyal of the unsuitable.. surf icial jnaterial .from additional :, \; ; -v 
portlfcn^oJf /Borrow Area C and .Borrow. Area E- shall be- accomplished onlyv-- -.-■ 
upon' v wri|ten .approval -of /the Contr : act.ing. ; Qff icer* . :Care.. shall be- taken- 
in reffipy"|ng^tbe- unsuitable surf icial materials; sp:,as. to-; conserve, the, ; 
under lying,-, sands ,$nd sandy gravels, Top soiling and needing! of .-the-.-ex-^"- 
cavated.. areas or final grading.. in these borrow areas.: will not be:- required." 
The /^on^r^ctingrpffice^.jfe serves; the right, to ./revise -the limits ..of Borrow ■■:"■ 
Area' cjinlthe, field,, witho.ut:. affecting the contract -. unit' price. .-■■" : - 

7;''V. ,-,! ''■[ | (2) The excayation.in Borrow Area-S:C- and E. shall be, to the 
full' depths; [[ of -suitable materials except that excavation: shall not be re- 
quired J be|ow J the, ^ bottom, of the ,; r i ver -adjacent: to > or opposite) 
th'e 'portion, of th? •. , area, being excavated;.-. The. contractor shall , excavate ' 
the materials on a face for the full depth of required excavation, in :a-: - 
manner that shall mix the materials at all horizons. 

3-Of.J . -ROCK.'i^CAVATIOH. «v'a. general. - The contractor .shall excavate 
all rock at the .locations of the dam,.*, spillway, .water supply outlet works, 
and approaches : fqr flood _ control; out let works as required for the /permanent 
works to. the .slopes, lines and grades shown on the. drawings or otherwise 
directed,,.' , : Exo.a.yat ion to lines,. and grades other /than those shown on the : - 
drawing^/will^.directed.,,in writing*- Rock,. excavation shall include con- 
tinuous maintenance and scaling of the side slones. In areas of rock 



of concrete structures shall be to the elevations or lines indicated on 
the drawings, except as otherwise noted, In the event that excavations 
:^ an r 6trUC * Ure ehould reveal tix ^ rock or other material encountered 
?! K ? f 11 "^ ades would » r0vi ^ e ^satisfactory foundation, the excavation 

limits^in-Uhat -area , shall:. be.ad^usted, as! necessary; to 'provide an aceep-table- 
foundation.- ^ Additional excavation, and concrete quantities 1 required by -..■;■ i 
such adjustmjat Mil be .paid, for ; at the .existing ,ooh& act "priced 'for 4e^r" 
items. : Weathered -seams andr^ln^: in rock ,.ai. structure : found^tbn^shall^i 
?! c^joea^to -gound : rock- or to contact ; of t^e ;:sidejj or .' to: ^ depth^ of: hot :■;.-,■ 
lessjfchan 3 feet;*nd: the doipfror ; s^em/t^^lkfUli^^Wtoa^t^i^iir.-^ 
to placing concrete f or the .structure-., ' Si'.:.': :' : ~ -'i ■''■ -'■■-'■■- A>'>.> :--v.*;: ; ;*-o 

characteristic -^she. bedrock ,will ; require 'thai exca^ions^ e ; 'care^ll^, 
made in; approach to^ the grades .and l^nes .- 'aKpro. oh tke" drawings^ - : - Prdm - ^ *> 
°^2* -J°S 0f the 35reakiQ S chep-acteristics of. '.the'- rock gaine* -aV the"-' ■ -■: 
out^of-^he work and: as the excavatioo ;progr^sises; the charges "used in^ ■:.", 
blasting and the loading and .spacing of driUed hoie r e ; w^ ^be revised ttf '-, 
prevent oyerbreak and shattering, of. rock,outsio^ .the" Wa^gti 'sloped or' ■- ■-.:- 
grades^v» blasting .shall, be. performed ^niy, to! ; the ; :depthY v ambust.- and --I ■ 
extent *i*h explosives -of -sueh^quali^y^nd^Q^r as will break i^e-rock ■;-*. : 
to .the lines and grades, shown on jthe -drawing sVand yet wi 11 not fraeiure; :>&c 
^rock^openln^^ ri 

excavation -unduly large, or. irregular* or Voauge^other "damage "bui- side- 'the *v.;> :■ 
preseribed-liiaits;of excavation. . Hp.,hol^ for blastinl "' ahali be , : - drilled-- ^ 
more: than .two-thirds- the- depth, of .proposed^cavations'over-^ feetV ^Si> ■■ 
Biasing;- shall- be performed-, in,a manner,., most practicable, ■' so "as'-' to obtain ;■ 
maxi!^! production of fragmentation suitable. .for' ^iacei^nt' in" rock filler ~ 
^excavatlo'n& approach fjfcnal Unes and' grades :-tbe tepW Wholes- -for - hr- 
Wstin^^aad the amount : of explosives shall be reducerprogressiveiy;: r= v. ; 
Whenever^ in, the opinio* of. the, Coata^in^^ficer/ blasting- W grade , I. 
or, line#,may ^damage the -rock against,. -which feopi&ettf' is'to te placed/ -' h& 
exoavatloG within 1 foot jof line^.and ir#deaVshair ; be 'done' by drittihgV - 
capping,, picking, barring., wedging or, :^iml^r methods in which explosive© 
■are^noii used.andH which wJPa^leay^,^^uhd^l6n ; 'bed or side-walls in a - 
sSlid and Shattered ..eoaditi^^^ planes- -.-■ 

of cleavage or jointing, are : encountered ^ichrapproximate and are behind ; -■ 
the design.alip andf-presenfe ^potential, slope or slide condition not -■::- ■- 
amenable to bolting,; excayation ,shali.,,be:;ita<ie to these planes as directed, 
by the Contracting Officer : attapplicable "un& prices^ The Contract tprice/ 
for rock excavation shall include scaling of the side slopes." 0!be> sides - 
of r all rpefc- cuts, will, be- carefully .soaled, of all loose and projecting 
rock as .excavation- progresses. ..Rescaiipgwllibe required at no additional 
cost- to the Government- as^often as may be" necessary to permit thorough-:! -s 
inspection of the rock- -surface or whenever rock remaining In the- feide'^.;' 
-elopee, loosens to the extent that, it -b^coi^esfa potential safety- haaard. : 

-' Blasting . - Any damage "by blasting done ioifae work or to ■ :" 
properties beyond the limits of the work shall be repaired or otherwise :. 
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satisfactorily cared for by the contractor at his expense. The contractor 
or his surety shall make investigations or prior inspection of structures 
near the areas of blasting and shall provide such vibration monitoring 
during the blasting operations as may be necessary to assure conformance 
with regulatory statutes or directives established by state or other 
authorities to limit the amount of vibrations generated by blasting. 
Such investigations shall be conducted by a qualified vibration engineer 
and copies, of the .results of investigations including .seismograph records^ 
shall fee furnished the Contracting Officer.. The contractor "will be re- ';;'/"" 
quired -to^.subjnit, "a /nlan^Qf 'operations showing the' props se<l size, spacing, '' 
depths an^; loading of ail holes and to ..obtain ,^h^" approval; 'of ""the" Coil-- 
tracting; Officer y$ef ore such work is; started^, ;.'#hen, ."in the',' opinioh ; of 
the Contracting Officer, : damage is.. being ..done to "the rock, qiit side the . .; . ' 
prescribed limits qf.. excavation, . i&ev contractor will be required to revise; 
his drilling and /blasting; procedure io obtain sound slopes and grade 
lines an<|.,. such r.evisions^ if necessary, shall include . $he' ;drilling of 
closels- spaced - ; hole.s at -nov additional cost to the Government. Particular . '; 
care -will ^be i: :exer cised ; in excavations for the water supply outlet ;works ,."..,' 
in -approaches to and for portals .: of the flood /control tunhe'l, and' in ex- ' 
cavationeiifqr.bridge.f seats /and- slopes below^, -Blasting within 100, feet of 
concrete fwhich^has^^been^ipvgiacie .' iessv^than 'feeyen-^ : days wi^-ii6t_ ■bfe-.per- _ __. 
mittedMnde^^anyxircumstanQes^-ahd masting: in' ihe vleinity'qf ctfricirete " [ 
older than- seven {? J days-will be permitted only if approved by the; 'Con- /" ; ■ 
tracting- Officer, /Approval of'; the .methods of .blasting or the strength-; 
and amount pf explosives; used wiil not; relieve the contractor. of his. re- . 
sponsibility -in. connection, with damages" resulting from blasting qperation$. 
All operations, involving the transportation, storage, , and "use ; of ; explosives 
shall be conduqied; : in r accordance/with applicable laws and the; Corps of "; 
Engineers ^handbook "General 'safety Requirements", and ", as 'specified in ; 
Part ■:lI,; : 8^Mi'" e 9^^^^*'-';^' c ^' t ^9* or sn a.ll provide' and keep on the 
project at,, al^, times a radio' frequency ammeter, or in; lieu 'thereof , a pilot 
lamp -which.; lights up: brightly. at. 0,.c£. ampere as recommended in the Institute' 
of Makers of. Explosives. Pamphlet ,$o'. 20 "dated' 19.56,7 entitled,, "Radio Fre- 
quency ! EBer-gy '■■& .Potential; Hazard ; in the Use and £ransportatiph' of Electric; ; 
Blasting- Caps";* ...Tests, shall be made before, loading every round r ; The con-" : 
tractor shall, be liable for. all injuries' or.' deaths" of persons .and all .. .' ',;; 
property damage caused.by blasting, or explosives. , "," .''"_ 

d. Benches . -, Whenever' a bench, or other horizontal surface; 
superimposes; a- vertical or sloped face, the,, excavation of the horizontal " ; 
surface /shall be completed before the vertical or sloped surface is begun' 
in order to prevent loss of or damage to. the vertical oi* sloped face. /' 
Blasting for the bench excavation shall be carefully controlled to prevent 
damage to that rock which will subsequently form the vertical or sloped 
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"•''■' ■ 'SECTION 15 ' : 

48-INCH WATER SUPPLY PIPS 
: (Item 65)- 

15-01. SCOPE. - This section covers construction of the 48-inch 
■water supply pipe, complete, including pipe supports and appurtenances. 

i : -15-Q2^i&F£^mi® wv:2fiet;fojLi6wiEg?puMications -:bf 

^hei-issues-./lisSedebelOwilsut-teferrMvLtodthereafteJ 1 byr; baste rdesignAtion 

only-, ■ fomaA.part of vthls-:speci'fioationVtoIthe;')eMSnt. r - indicatedcby the '/ 

references thereto': -A ?.-■:■ -[y^^x. H"? <;'MTc:A'V\ •:iw':I) ■:■-) r.; r:Ar;'>:> .U;':-.:v- ?;:^ 

'\v^-^ a v i^; Feder^l::Specifieatioiu "tat s^, v, s.Tiq v-u^-^ ■c?;-^-^^-- ^c.;: 

SS-C-l?2d Cement j Portland. 



:,«■ K ■ 



,f:- 



■:e ;,Cto • : ;i:. Aoeri;ean Society ;*f or ^^egfcl^ ^- el■ial^ Stamdetsds :^- ^ - f ' 

by the Pressure Method. 

:v;; •: 7 -£-33.-59 . ;:^.i::fj o,'"^; Concrete . : ^^^ates;;^A £ , . .. 

:...■: -c. ;; ; - Corps' -.of ■ ■ Englineejrs: ~ *r.!^ ?o^'i-:^' ;-;;*::!;-'"- : - ; ~'A '-"^' ■"- i '' : '- '■-■■ 



j i i ■-■ 



'(' v*. 



; .:.- ■■CR£-ei3*55 >i;:^:^^Eraltt^onro£<Aiy^^ 
■: -i;,- ;.i .: ^■■Ui&'iriol :'■:"■ : ^A^:^':f0r;:Coner£tei^v ; dt-.I:~',;<A<: ::■:? 3v.;;;r -fO'M 



■v 



d. toeri'"c'ag;Wsfce3?' Works s^qcfr^frn^ t^Tiv-- ^ujv.-^oA ^; -.-■ < ; - 

>■-,. ■ ■ .^;: T - /;-■': C-£QQf52:'.:-tiv ?.■:;* ?;■■ ■■■ Cast .Uroff Pre affile ; J*ittings^-Ci: 

Cylinder Type, Prestressed. 

. ;■:■■■,„-.; e . ;-■, ■ mex&£®& /Standards . Association'- Standffrd ^ ;:-.rr,s.<.-,> #.-'i; * : fi'; 

■A^n;i-??K:A ' : J:- v^^ J .a*l^i|fc:-V:o.% .AA^;;CaBl?^:BJon;^ltJt!aBt ipa^e for ' 

: * : .Water or Other' Id^ids^yi:-- :^HS ,■;-■•»' 

■ ™I5.T03^-2>aHSIER^ tfct-'the applicable 

requirements of J miHt0&&v^yyey^e^ii'a l s modfie^^rei^t^er^^ihencA ■ .< ■ 

pipe joint shall be sealed by a rubber gasket. Each length of pipe shall 
be pro.vld^-: With, b^llf&nd-spi'gofe: .ends £btt±&bp?«i&el (Joint rings securely 
welide^:tp;-tlje;icyHna«T;*^;:;T^e.rspigGtJ-ria36 .shBltibe Idaed-with'^oncrete:^ 
on its? exterior s^facei^iPortions'L of, thff'/Jaint. 1 rings vb±efc'> will- be ~~ : ^"- 
exposed »«ft er-i'tfl6A\ pi$e?, is.i m^fiuf actsirsd-': : shall^be ;p^&tected^^om- • corrosion 
by a'metalMc:-<<coatiELg;»tfar equivale-nto:> '.:.■:.■ iv > a-- :a.1 $■■:*■,■■ a-- ■■.--■>■-■- 
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applied "by an approved method. The spigot ring shall have a groove for 
the purpose of receiving, holding ;.and ^protecting the gasket. The steel 
for hell rings shall he l/k inch or more in thickness and shall conform 
to Grade A or B, ASTM Specification:- 'A -283; The steel for the spigot 
ends. shall conform to Grade A, ASTM Specification A-31. The joint 
shall conform in all essential details with the rubber -and steel joint 
for concrete pressure pipe as manufactured by Lock Joint Pipe Company 
under their Specification. SP5-56., . :• ,-:■.':.; ■-..-■ -.- .ir ■ 

a. Strength Requirements . - Pipe shall be designed to with- 
stand an internal pressure of not less than il35 pounds, per square inch. 
Two lengths of : pipe selected at random,, shall be tested to enow the 
pipe will; withstand the design internal pressure. 

b. Responsibility and Certif ic at io n . -■ All tests performed 
on the pipe shall be observed by a representative' of the Contracting 
Officer. The Government reserves: the right to observe and inspect all 
phases of the manufacture and testing of the pipe. The contractor 
shall be responsible for having the materials, concrete and pipe he 
proposes to, furnish it ested /to- demonstrate conformance to the applicable 
specifications.' Certified copies of the test reports shall be delivered 
to the Contracting. Officer, before, the pipe is installed. '■ 

15-04. MATERIALS. .*■ -The following materials shall- conform to the 
respective specifications and the requirements specified below: 

£• Concret e. - Concrete shall be composed of port land cement, 
fine, and coarse aggregate water ;and an air -entraining- admixture. 

(l) Portland. Cement shall conform to Federal Specifica- 
tion SS-C-192d, Type II. . . :.^ -., .-:■;; ^ ;. 

■ (.2.) : -Processed Aggregates. - Aggregates shall conform 
to ASTM Standard C33 ...except the. grading requirements shall not apply. 

(3) Air -Entraining Admixture. - The air-entraining - 
admixture shall be any approved substance. or. compound -which will pro- 
duce entrained air in the concrete. The air -entraining admixture shall 
conform to Corps of: Engineers Serial Ho. CRD-C13 and. will be accepted 
on manufacturer's certification, of compliance. . The air content by 
volume shall be 5-0 percent plus or minus 1.0 percent as determined by 
ASTM Standard. 0231.;,., .- t ' =. *?.. ■..-.•..■:'. 

.■-:•■, (h- \-, Water.. - -.Water used ■. In; mixing, and curing concrete ■■'■■ 



-;■-- :,; S.*- Itebberj£asfeet .,..■*;' ^e -gs^^'s^^pg-IA^'JcjiE^^^aSi "be 

pomade 0f --rubber;,; of ^special ^composition,' 'haying',, a *ertJ^^: to':a."Ssui 1 6' '■ a 
■;. :-; watefr-tlght '. ari<l pe^ane n£ v ~seal;.< «$& Bliair;; te , the~ product .-.-of - a manufacturer 
^^having-atf 'least five^earsv.exper^^ 
.-Trgaakets Jo'r Tpipe, pint's.; -The', gasket 'Shall be^a.^ontinuous^rifigV' "bf 

! miitab ; Ife^«rQsi ;'s:ectip^.api of such' size; : a'S' to filithe , : groove- bn'the 
?:, spigot 'jtslait;' *ing ;wfeeii,:;the pipes ars' laid. ' The rubber gasket 'shall be 
the- sole- 'elepient . depended, upon to- make the' joint watertight and ;%hall 
■ : «;■ hav£ Smooth; surfaces free -from pitting) . blisters.;, ..porosity and' other 
..^imperfections.. ;^ ,-;'.'....,,, ■-. ■...;■ : v; ' ''■'-■'' ; : ; ;, ' :/: ,■/' -T- -■■:.h-.-r,- ^i- -^X'" 

15-05.: INSTALMTION. <• a. General . - The concrete pipe shall be 
supported on chairs, ..or -other; 'suitable- meaiis to Isubstantialljs' ahd-urilr 
-.... formly support, the pipe: to. the ■ correct' line.' arid grade ; as: recommended 
, ;: by the' pipe manuf ac^u3feri-v ; !Ehe supports ■ shall be adequate to' boM the 
,..:pipe at vthe ■correct, line; ;and^gradeV during 'placement of concrete speei- 
, fled- in snbp-aragr.aph 4. below. The pipe shall be anchored to prevent 
movement during placement of concrete. All pipe laying shall proceed 
from the intake with the tongue ends of tongue -and- groove pipe pointing 
upstream. Each pipe shall be laid true to lina and grade and in such 
manner as to form a close Joint with the adjoining pipe . As the work 
progresses, the interior of the pipe shall be cleared of all dirt and 
superfluous materials of every description. 

]■>* Jointing . - The pipe shall be Jointed in accordance with 
the manufacturer's recommendations. In making the joints on the interior 
of the pipe, special care shall be taken to assure a smooth surface 
with no projections or depressions. 

c. Concrete . - After pipe has been inspected and approved 
by the Contracting Officer, concrete shall be placed and compacted 
around the pipe as specified under Section 14, CONCRETE. 

15-06. ANCHORS. - Anchors shall be provided at the quarter points 
of each length of pipe in accordance with the details shown on the 
drawing* Bolts, washers and strap shall be bronze. Material shall 
conform to applicable requirements of Sections 30 and 33. • 

15-07. CAST IRON PIPE AND FITTINGS. - The cast iron pipe, tee, 
wall sleeve, bulkheads and adaptors shall conform to the applicable 
sections pf AWWA Specification C-100. Bulkheads shall be provided at 
each end of the pipe for testing but the upstream one shall remain 
permanently. Flanges shall be 125 pound American Standard. Adaptors 
pipe and tee shall be Class C- The wall sleeve shall be Class D. After 
assembly the bolts shall be completely coated with a bitumastic paint . 
All cast iron pipe and fittings shall be suitably supported on concrete 
blocks . 
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1.5-08* TESTS; - Upon ; -cqiapietiOn 6f the water line arid before 
the divers-ion conduit 'is' : bomplet ed'.„ ■; The' entire water line shall be 
tested under a hydrostatic head of l6o feet under the supervision of the 

: City, of ;- Springfield. Water 'Department ...;Tbe\contractor shall make all 
necessary arrangements with the Water Department wh eh the water line is 
ready, /for testing: and shall inform the Contracts of all arrange- 

ments. ,made. ; - : The'- contractor shall'' provide; a downstream bulkhead;; and the 
necessary, bracing'* to withstand ;the static thrust, In addition, the con- 
tractor shall be required to' furnish any temporary blocking- on the 
sides and/or top of the pipe to resist any movement which might other- 
wise occur.. River water is acceptable for. testing purposes. The pipe 

■.^halL .be -pressurized and hel&fat the maximum pressure for .three. hours 
after thevcoaatraetor Jias repaired all leaks. - ■..'.■-■'- 

. ; :15-Q9. ■-..- PAYMENT, -■ Payment '.'for; all work specified in this section, 
; >except-for concrete placed around .the pipe /. will >e .made : at the- contract 
iump;sum price':-for: ■•-■^ Item Uo.'-65, . ,! ^8»Tflctel,Water'Supply Pipe'). -., Con- 
crete; placed: around- -pipe will be measured" and pa4.d .for under Item 1 , Efo. 

.56.': -'•:■:■■ -■.'■ -..■■'■- ■ ". . ',','.' ]'■" .' . '; ' ' -/.- 
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._, . ,. , SECTION X6 .... .■-,.- <•..-■, ■ - 

.., ; . >ATER^ SUPPLY' INTAKE .TOVTCR^AND.. ,-. ■• 
• t$Cp: C^mbl,QtSEB^ SHAFT-,. - MISCELIAHEOUS • 

,7" .,",-.-,. : (ltems;-68and &?) ... ;■_.■.;■ ■'■..'■ 



,,. 16-01. , , SCOPE • .- r The :Work. cpver^d- by ..tMs. "aeoti^ol' the , specif i - 
cations consists In furnishing ail labor, plant, equipment, materials- 1 '■-■■' ,' 
and appliances, and performing all operations in connection with the 
construction... Of the, intake tower and gate shaft superstructures and 
necessary ^"appurtenances thereto, except furnishing'- and ins tailing: of ;;■ " 
e^uippehtatldlaccessories specifically included under other payment:: 
items, S05ipi.ete,' i» strict accordance with. this section of -the > specif i-i 
catio^s^nd -the applicable drawings, and subject to the- terms; and- ; ■ ;:'-:■■ 
conditions' of the,, contract, ■-..-,■. ■ -.■;. .'/.. ■-•:»:. . <■?. ■■::■..,■;■ :'Qt;, 



16-02. DRAWINGS FOR APPROVAL. - Before fabricating or furnishing 
any of . $he items .3,isted,be^ow and all other shop fabricated metal items, 
detail shop drawings, supplemented with descriptive data shall be: sub- -: , .-. J ; - 
mitted for approval. Samples shall be submitted if specified .elsewhere 
in this section. 

'";','' -"T'.,.'-, '"...'. .(l) Windows;- .;.,>.>:> ,:■■-■' ■ ■■•.<,■-■ .,,-■; \ .; ;■.*;:,;:■ 

(2) Metal doors and frames - showing details of shop 
work, assembly moulding, and., hardware... -. 

- (3) : Scupper lining and r§glets. ,-; ■ 

(k) . Aluminuav-letteii-s. ,-.■'.-■;..'..-; .-■,,!, ■■-■■• 

16-03. CONCRETE. - All concrete work shall be in accordance with 
Section IV CONCRETE. In addition,, the thresholds (concrete sills) shall 
contain abrasive aggregate of aluminum oxide or emery graded from part- 
icles retained *)&, a, Nq. ■ 50 sieve. to particles passing aifo. 8 sieve, 
using: 't'/k pouiid'pf abrasive .aggregate for each square; foot of suirface- ':. 

;; 16-04.' ''.}^MXi^^^ r ^^'^'P^ struct;urai-.ste.e.l, miscellaneous 
meiaifs anC workmanship shall .be -An accordance with Sections Z%: 30, and -■■■ 
31 o?, these specif Ications . Shop drawings shall, be submitted for all 
shop.' 'fabricated , me tat, items., .;-'?.-;-:.' '..:•■■:■.:■ •■■■.:■-.■'.<■ :1 [< 

;..' 16-65^ ,'liii a. ; Materials * - Flue linings 

shaJLjL; be. terra coitsi, free from.. .blisters. and warping, standard: sizes, • ■ 
and -'of sound 'ina,n,ufa.ci;ure,,.. Thirpifale's... shall be provided as directed by-: 
the CoRfcrac ting Officer. ....-,.-.-,.. .,-,,, 

"""'""" /"£■?■ ^psialiatio'p^ -.Chimneys/; shall. be built of • concreted/lined; 
with terra^cotta flue lining of the size shown on the; drawings, and 

26-Xi k 9 



extending from one foot below the smoke inlet, the full height of the 
flue and a distance of not less than two inches above the chimney. A 
suitable cast-iron cleancut door and frame and thimble shall be placed 
for each chimney. Mortar for joints of flue lining 'shall be made with 
refractory cement low temperature' grade, and struck smooth inside. 
Linings shall be built in as the work progresses. 

16-06. ■ MASONRY WORK.- — -Concrete blocks shall be Installed where ' 

indicated.. '■■■■■■"' ' ■■ 

%:' Materials . - (l) Aggregate used in making concrete 
masonry uttiits shall conform to ASTM Standard C33- : 59 or "C331-59T except 
as modified hereinafter. Grading of ' aggregates as stipulated' ■ in Section 7 
in ASTM Standard C33-59 and testing of lightweight aggregates for drying 
shrinkage as stipulated in Section 6(a) in ASTM Standard C331-59T will 
not be required. Lightweight aggregates shall comply with the following 
requirements when tested for stain-producing iron compounds. 

(a) When determined by visual classification method, 
the iron stain deposited on the filter paper shall not exceed the 
"light -stain" classification. ■■■■■'■■' 

(b) When determined by chemical analysis method and 
reported FegO-i, the iron stain deposited on the filter paper from a 200 
gram sample shall not exceed 1.2 mg. Fe 2 0o. 

(2) Anchors and Ties. -■ Anchors and ties shall be of 
approved design and shall be zinc-coated ferrous metal of the types 
indicated on the drawings or approved-. - Zinc coating Of anchors and 
ties shall conform to ASTM Standard A 153-60, Class B-l, B-2, or B-3> 
as required. Anchors for dovetail slots shall be ■I'-inch flat anchors 
not less than 0.0598-inch in thickness. 

(3) Cement shall conform to Federal Specification SS-C-192d. 

(k) Concrete masonry units shall be of ' modular dimensions 
and shall include all' closers, jamb units, and special shapes and sizes 
required to complete the work as indicated. Units shall be of the same 
appearance'- and shall be cured by the same process'. ' Units shall be sound 
and free from cracks, chipped edges, or other defects that would inter- 
fere with -their proper setting or impair the strength, appearance, or 
durability of the structures. Units shall be free of ■ any deleterious 
matter that will corrode metal. Concrete masonry units that have been 
subjected- during manufacture; t'o a- saturated-steam pressure of not less 
than 120 pounds per square inch' 'for 5 hours or more may' be used as soon 



{a} ' Concrete masonry units conforming to AS3JJ 
Standard C '129-59* shall be'used for all masonry work. . L ;. 

(5) Mortar shall comply with the property- specification 
for type IT mortar as set forth in ASOM Standard C '270-595^ except that 
when tested for water retention , the mortar shall have a flow, after 
suction of 75 percent or' more when mi;:ed to an initial flow of ,125 to 
1^0 percent. When tested for compressive strength/ the water-retention 
requirements for mortar stipulated in ASTM Standard C 270- 59T shall .. 
apply;. When, used in thb work, mortar- shall he mixed in the . laboratory* 
established' proportions with ■..as; aucii. : '"'water 'as' -may ^necessary:- tp;, v , : :. ■ 
; p^duci4^e ;; wbi"kability desired" regardless of initial ■.floif. : ^he,',9phT;- 
trac^oi--,shall : furni^h : a;;certified copy of laboratory 'fesi^lis^ied,,'^^' ' 
portions ana- : tests- .as- -evidence that the ; mortar used in ' the ' work ;meet^ ■ , : 
theV^quir^epts; of ' the'-prbpesiH:^ specification as H©difi^;here±n^: : jCr-.;.' 
c : hange\ltt-jth^ lahoratory-establiLshea proportion^ 'bhail b£ ^&£ tipM/shall 
materials [ w$ih ; | different ■■physical or chemical ^characteristics -'-be., utilized 
in mortaf used'in.the work unless the- contractor' .furnishes additional; 'V 
evidence that such mortar, imeets the requirements 6f the property "specifi- 
cation as. specified herein. ' .",:"/^-'^- ■ 

.;;.. b. Handling and,- Storage .' - Masonry materials 's'naii be stored 
in as approved manner that will protect them from contact with soil . 
and e|?posure to the elements. L ~ -,' - 

1 .'*•;,£. Samples .^- The following samples of materials proposed 
for aee shall be submitted to the Contracting Officer and his approval • 
thereof received before materials represented by the samples are 
delivered to the project site. Representative samples shall be taken 
periodically from oh-the-site stockpiles as required by the Contracting 
Officer for testing. ^ - 

(l) Concrete Masonry Units. -.All shapes, sizes, and 
kinds in sufficient numbers to show full range of color and texture. -. 

d . Certificate s . '- The contractor shall furnish certificates, 
executed' in quintuplicate prior to delivery of the certified material 
to the project site. Each certificate shall be signed by an authorized 
officer of the manufacturing company and shall contain the name and 
address of the contractor, the project location, and the quantity and 
date or dates of shipments or delivery of the material to which the • 
certificate applies. Concrete masonry unit? shall be certified for 
compliance with all specification requirements. Aggregates for concrete, 
masonry units shall be certified for compliance with specification ' 
requirements 'for nonstaining and popout properties. 

-• Tests for -Drying -Shrinkage . - Sampling and testing to 
determine the linear shrinkage -potential of concrete masonry units , 
shall be done by an approved commercial testing laboratory not more 
than 3 months nor less than 2 weeks "before delivery of units to the 
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project site,, and ..at the expense of the contractor. Three copies of such 
tests shall be. signed by the testing-' laboratory; and countersigned by the 
contractor and shall be submitted to the 'Contracting Officer at least 
10 days before delivery of units to the project site . No change in 
manufacturina. proeegses and techniques' -or in drying and curing .procedures 
shall be tsaiie ; nbi" : shall materials with different physical or 'chemical • . 
characteristics be used in units'Tdelivelred to the project site unless 
the contractor verifies the linear' shrinkage potential by additional 
signed test reports. 

" (l) Samples for Testing. - A sample of 5 individual ■*b&- 
whole -units representative of the manufacturer's product whose units' ate"; 
proposed for, use shall be selected after cooling and/or curing at the--: 
point of manufacture. Sample units shall -prove under test to be free 
from;. cracks, or other structural defects,, and -to have been manufactured ; ; 
with- the : same type' and. .quality of aggregate , and cured and dried by the ' 
same -procedures:; as those, to be employed in producing units for use -in • -v, 
-thertfork. : : ^ involving temperatures: ,•* 

exC;e;edi:hg-150 degrees P. shall : not be used in drying»ab.rlnkage tests. i 

(2) Testing shall be done in accordance with ASTM 
Standard C : 426r^8T. .;. 

: f.' Test for Air -Dry Condition . - Upon delivery of concrete 
masonry units to the project site, representative samples shall be 
selected from stockpiles and tested for air-dry condition. Sampling and 
testing will be by and at the expense of the Government and will.be in . 
accordance with ASTW Standard C 427-58T. Air-dry condition is defined 
as the moisture condition of a concrete masonry unit, in a state of 
equilibrium with a relative humidity of not greater than 15 percent 
higher than the average relative humidity at the project site, except 
that the relative humidity of the unit at equilibrium shall not exceed 
85 ' percent : and shall not be required to be less than 50 percent in group 
I units , nor less than 70 percent in group II units. The average relative 
humidity at the project site shall be as determined by the nearest 
U. S, Weather Bureau station from the total of annual observations 
recorded: for. the month in which the unit is delivered. '. 

: ft. , Te s t for Efort ar . - Test for mortar and to establish the 
proportions of the mortar to be used on the work shall be done by an 
approved, commercial testing laboratory at the expense of the contractor, 

h. Erection . - (l) General. -Masonry shall not be erected 
when thei.ainbient temperature. is. below 35 degrees P., except by written 
permission of the Contracting -Officer. No frozen work. shall be, built 



its final position in the wa3.1 while mortar is still soft and plastic. 
Any. unit that is undisturbed after mortar has stiffened. shall he removed 

' ant rela£a;with::fresb i mortar ^ - : Bond ..pit Wn .shall he 'Kept plumb through^ 
but'! "Corners and reveals shall be' "plumb land ; tr$e~ l r ;;Chases apd* raked--out 
"''' jp'ints- shall he' kept free, from, mortar of tothe^' debrief; 'Spaces ^at-ouna 
metal 7 door frames' and other built' in items ;sball,, be \s6lidl7 filled ; with 
mortar. Anchors* wall' plugs/ aceessories^'and'-'bther' items- 'required' to 
-be built in with masonry shall be built .in. as the, masonry, work. progresses. 

"fells 'abutting concrete walls shall' be anchored thereto .with anchors^ or 
ties spaced nof more than 16 Inches on centers vertically. Cutting and 
fitting. of. masonry required to accommodate the. work of others shall be 
done' J by* masonry mechanics with masonry;. saws. ._ t . ,, 

>4$--s:?->.:>.-x. * : (2) Joints shall be rtooled slightly concave with a 
''?;:device'of'-as:lortg -length as practicable and so -that the ..mortar ,;Will ; be 
thoroughly compacted and pressed against the edges of ,£he units <.. -Tool- 
ing shall not be done until after the mortar has, taken its initial set. 

(3) Unfinished WQrte;shail be stepped -Tiack for. .joining 
with new work. Toothing may be resorted to qhly when; specifically :: 
■iJapprovea. All loose mortar shall be /removed ..and the- exposed joipt shall 
be thoroughly cleaned before laying new work. Surfaces of masonry : npt 
being worked '00 shall be properly protected at all times during construction. 

uvi-ti, :-;..: : ; : -x- ■;' (4) r Mortar, that has stiff ened: because. of chemical', reaction 
due'^%o : hyaratioh shall not* 4 be- used, olbajept as. specif tedtbelow^. mortar 
shall be', used and. placed-, in final- position, within : 2*1/2 hours after, mixing 
where air temperature is 80 degrees P. or higher, and within 3-1/2-hours 
after-* mixifig- where air temperature is less thanSp degrees P. Mortar 

I not-used within = these time intervals shall be discarded. When cement 
or cements used in the mortar have been tested and the observed time of 
-^ initial set a* determined under AS1M^StandardjO;e66^51^ has been 

■ ascertained/. -the .time:- interval during, which the . mortar must be placed 
in final position may be determined by an optional method as follows-: 



Air tei^erature in Degrees P. Time Interval After Mixing 






.■8a^fc*ghW^ r^y.:-cr:.v : .x j.?,-. j-.:,-.-i ;, ".aM«e.. of ; initial>set minus, 1 hour 
I^'tha^'BO' "v'c- jr^:--^v ■• i*yw -<-yi .^;3?ime -of ; initial. set minus 1/2 /hour 



:"■"' i"'t'! 



-Morttars that -have • sti-ffened :wi-fchin- the time interval, as ■ determined above, 
because of evaporation of moisture from the mortar, may ; be, .retempered 
by adding water as frequently as needed to restore ^workability. 



w , ""'Concrete"' masonry units shall "not" be 'wetted before 
laying. Cutting'of units shall be accomplished by. masonry mechanics 
using masonry-saws. Concrete units shall be dry cut.. Units shall be 
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set with vertical Joints -breaking '■■not 'less- than h inches over units in 
the course next below. Mortar 1 joints shall be approximately 3/8 inch 
wide. Joints shall have full mortar coverage On horizontal and vertical 
face shells /but mortar shall not extend through the unit on the web 
edges. Each course shall be bonded at corners. 

Jamb units shall be of the -shapes and sizes required to bond with 
wall units. Ho cells shall be left open in face surfaces. 

(a) Partitions shall be continuous from floor 
to underside of floor'' construction above. : 

(b) Lintels in masonry walls shall be constructed 
using pre -cast concrete, lintels*. Lintels shall extend at least 8 inches 

beyond -each side: of the, opening. ... , ■■. . 

v:,,^,,;; fo .completion of the wor^ 

all defects in' joints of exposed masonry surfaces shall be raked out 
as necessary,: -filled; with; mortar* .and. retooled;. ...■■All masonry surfaces 
shall be :lefi^clean, Ifree of ^rtar ; 4aubs j: andW3±h /tight mortar Joints 

throughout. . . • ;■ ;. iV , ; ,,....■..,,. -:; ... ,,^ ..^ v . ■,,...... . 

!■,,-•'. .16-07.: ROOFING.- - a.. v. general . ,- Koofing shall not .start until 
roof surfaces are smooth.7 firm, dry, free from dirt and foreign materials, 
and have been inspected .and approved, : ; Vents ; and other projections 
through roof ; shall ,b? properly, flashed and secured; in position. 

■ b,; ^ Materials . -, (l) -Coal-tar pitch for built-up roof ing, 
• shall conform tp.:re-q.uir,e.TaenjbSvpf ^Federal- .Specif icati,Qp.,R-P-38l; Type *• 

■...-' ■'. lz) :: i -feit., 1 :shall f be. the ; coal-tar .saturated, type and 'shall 
conform, to... the: : . requirements: of rFe^erai,5pe.cificatio,a;.HH-P--,2 : 6l J : Type I, 

HO.v/15..-,. :.:.•■<. ,; ■:-.,-::., y-:,1 :'::■.:.-;; :--v,^-, .:--■; v:' ■- 

(3) Plastic bituminous cement shall conform to the 
requirements of Federal Specification SS-C-153, Type II. 

■;..;:: (4.).-; ^Surfacing Materials..- Surfacing materials, shall 
consist of screened and washed gravel. Aggregates shall be hard, dry, 
opaque, and' 'free ; from"' elongated', "flat and ■•sbarp-edged particles, iftlrt, 
clay, loam, adherent: .-coatings ,and any other material or foreign sub- 
stances that would affect, performance and bond or cause deterioration 
or staining of any metal with which they would come in contact. Grading 
"of the' aggregate at £Ime of application shall" conform to the following 
■requirements::.:. :,■■;. 



In addition, '■-■not-.aaore^tha-n Q-% .^rcent^^JwSighbj -of- ttes teital "s^le 

tested, shall;: .pass ■s-.-Ho.-.i 2£©vsi&yeoMienV±e'^ ;*:.<-' s 



;;y J, 



-V- r I::'--, 



kSIM Methods Cc.&lW^ & < -i?-zx:T$<f£:.xi&:, *>:ii ni 07* a 

^.luol 'i.;-7-:ioa *<A? lo ';:c!o^ ; vkr rfr^siif uer r - ■ly.i'o'J . ;rO. ; t:;f:,t;i 
c. Application of Roofing . - (l) General. - Coal-tar pitch 
shall not-;£e.;ffceBte;d ***»* toOCPz<R. v3bHB of feltoisfcall ties 'stacked in 
properly;-.p^!Ottecti»t ^ilesrahdv. mint&ined.; ati.a ^emperatuEeof ! a(tiaeaa^:::;;.:^;H 
50° F., for not les^;13ian^2%hbsrs; p3?^ 

material shall be dry when applied, and in addition the surfacing 
nateM^--shfe^ J l>efhQat^fi&;.;eold'^eath^; - Coal'-tar^^itcit .shall he hot 
when applife%i^n£-;£ay@*sB 'o*i^ltosfaall.*e:laldt imnedla±eiy ^ehind^th^:' "is 
mop and shall be free of wrinkles or buckles. As each course of felt is 
mopped intb;-fae>$ *bittae&>i*he *6pf.fed@£ ^.feaits- sha&a^J^j^efully broomed- 
in with etfclSv .&& 2Q*$iaih viae^so^fllKer^^ .dtofcaiti^orc 

complete:) ad*iesio®^ b'etweett $lie-:s?a#d;.fco:: close 1 out .iany-ai^ po^eteuc;stti*Ls.:o 
not pexii&B|iible; to'umdp aiaOifirthe •Hictth-'df she^-aBd^tern:;b:ack;:thie;'C*her'-:;.v:; 
half an^-ai^«»flwr* thSt fstofctotti, -'.%rfcps'fcsbM^^1^wM& !w»iajoBpeAiBBd?*>\;! 
faces ^fD'th^biAutemL&s; i^ai.fe%ifek^^MCondi*i6m:? ; l ! Baoh;^la^er, 5 «f "roofings 
felt shall be carried up abutting vertical surfaces at least h inches. 

.svyiiwH-a-, ufl.:! : V;, I ^a^Iaj^^^lt^ a* 

le4& 7 -i^ha^lJhevfoia;©wingxaapse:' ; -or; cv;:-:! V :-t;i:-x ~x'i w- y-r\\ -;yc:,i^sky- iy^;i ;' 






ii^ius, ;/y-c-££ps telinsiie'BO ;io;J. : :Startin@'Widfchs!. ! itr. 



Layers or;p2i&fe 'j-jv oq^. :n-r^^fe3^pefe^gelfej:..cv:; ; inche.s: r for- ^iroafar.^felt. 

5 29 8, 15, 22, 29, and 3^ 

."ivc.'i'?-, trrio!, ■alii oitd.i nijvl'jfc ™^ .!'Xi>rf£'? bru.:O^fn0'> a'"'i 'i ^' ■' 



7 f ['-:. ..'^ M. 



VertiifcaJ, tsabfr-bfr' roofto p ffelti^.shalI t r-JbjR^6 lnehe&. ; /yu; ;L:,:-0 .. ^vx— ■ ::;:J 

Sbij .■•:•:". i l.i.CilS ^:;.(;'^a;0 J.J..l1 J/^;^; .-,'U>!,: ..:■,-,< .=!,';.'■,,;..:■» -.L.t-.*.:'.. ' ...,' :.'- , -,. 

on concr'efte>-.siifc'facee : . .G*fla^ibKllfetii&* roof tug .ihajas-csuaaistvof icno*.-- iessLr 
than the following quantities iw poacratsJ, fiDr>:effl«hVlO0 :y square f«et ofi .;-,= 
roof surfaces: 

";.^'5 'layer^s-'-df 'Cosl^tar: r saturate(i'; J 'Jsag;ifeia;:-. '-M-y^iy r."75'J .^"'•■- --.'^ 
^'^'■^Coal^t^?>^pitCK';f f - .&sr.i;i.(::l--< «h'IV . ^oi:'- r-oj. J^..r. ;..r: .;-.'SS5= .^-' ■'" '■ 

The" ; cbnci:e^ ,su*fa(fes: ahaXl- baijgyei£- a «nift«ttf-3Sba*t«8. r 0fJ : :hot co^l-^ar 
pitch, u^^g^m1i^es« ^1^an%'§0"pounas^i 

Five layet^'©f G-daa^*afe. ; Ja*uratedi'1felt;--shall ,fb^--.''r^l^ea--tin-lpp,ediat^ly' r\ 
after '.t1& : :3i6t- ^mo^inB;- ao-^ein yfche; *ent±re; troof sisUKf ac^> sndv 18^^; in ^ v ; ■,;;- 
accord&n^^wii&rla'blfi^iE.. EacR isheet v aaf ;:coal*t^:-:«a-t;u^a^*!'^elt .:«haH : - 
be noEpe&idto"t*J» -s&flm widtH'JXJdD^^te ^lap. ::«ith;;.fecet ^oal*tar ^pitchy^jws.ing- 
not 16is'^tian'S5-;p'€Satias.:jper f lOQ:.;siuaTe;jfeetti.for:jeaeJttj.niops»ing«' v: v . -^^. : 









l6-08. CALKING. > a.- Materials . - (l) Calking compound shall 
conform to Federal Specification TT-C* 598 ,. grade 1, and shall "be 
delivered to the building site in the manufacturer's original sealed 
packages. Color shall match the color of the mortar joints. 

(2). Sealer. ■■..■- ■ The sealer for the jdint/ grooves in ,~ 
masonry shall be quick-drying liquid, and of a type and consistency : 
recommended by the manufacturer. of the calking compound. 

(3) Rope Yarn. - Hope yarn shall be the raveled strands 
of hemp or jute rope fiber free from oil or other staining element. 

b. Application . ■'■- Calking shall be installed in joints 
around .metal frames built into concrete ■ exterior walls , and in any 
other joints so indicated on the ^drawings and as specified under other 
sections of these specifications. talking -compound shall be applied 
by the. gun method using -nozzles of .proper sizes to fit the several 
widths lof the joints. vThe^ype of gun shall be subject to approval. , 

(1) Calking in joints shall be a minimum of 3 A i°ch 

in depth and l/i inch in width unless otherwise Indicated on the drawings. 
Where adequate grooves for calking have not been provided, grooves shall 
be prepared by cutting and cleaning out the concrete to the minimum 
depth and width, taking care that adjoining metal work is not reduced 
in section. All particles of mortar, dust, and other foreign matter 
shall be brushed out and, just prior to calking, the joint grooves shall 

be' "coated witii an 'applf cation of /'sealer .""Where- a suitable mortar -' 

backstop has not been provided, the back of joint grooves shall be 
tightly packed with' rope "yarn. 

(2) The compound shall be driven into the joint grooves 
with sufficient pressure" to force" out all 'air 1 and to solidly fill the 
joint grooves. Calking, .where -exposed) shall be free of wrinkles, and 
shall be uniformly' smooth.' Calking' around all' openings' shall include 
the entire perimeter of each. -opening. . Upon completion of calking, any- 
calked joints not entirely filled shall be roughened and filled. as 
specified and the exposed surface tooled smooth. 

(3) The surfaces of all materials adjoining calked 
joints shall be . cleaned of any smears of compound or other soiling 
due to the calking application. The finished surface shall be primed 
with aluminum paint and finish painted to match adjacent surfaces. 

I6-O9:. ALUMINUM WINDOWS. - a. Sa mples . - One complete, full-size -., 
sample window of each type, proposed for use shall be submitted for 

«~,,„^„.-,1 O^mvsl^ ,,~.j4.r, -V-Il lia • +o Iran . fivMn mann 'Por^+.ll■K , (a■r ' H Rtfi^lf . 



.-. .'*?■■» - general Requirements . ■» ( 1 ) Conformance to industry 

specifications., - The corrector shall fu^isb a,: certificate from- .-.'. ; -, 
the. window; raanuf ;act urer. . certify ing Ahafc. the s widows .conform to /.the "; V 1 -; 
requi^ents;;.of,,the .ap^ ^eeificaiiians^'^EbJever, '"such" ' 

certification shall not relieve the r coiji^ap^ 

to conform to the additional requirements" of these specifications,, " Ihe 
requirements, herein, shall. govern where there, is a difference between 
these';' specif Ipations anA tbe^ referenced; Indus tiy specifications. -J-'- ■■/,... 

" ('2T) Air Infiltration. - The air infiltration shall 
not exceed 1 cuh.ic ^oot per, minute : per foot of crack length with a 
wind velocity of 25">iiles' per hour .when tested' with the -sash: closed,. ., 
lccl^d, ,^nl ad^us;tie.d: : . me.jeontrActor^hall, furnish duplicate . copies- '^ 
of ah air Infiltration test- performed by an approved commercial testing' 
laboratory certifying that "the type ' of vindows' being furnished.' meet " 
the above; requirement. /;;.;'"' 

\:.':Z.., (3) Provisions for Glazing. - Unless otherwise detailed 

or specif led, ; fixed .sash, and ventilator sash shall be designed for."' .■■'".' 
securing glass. from inside w£ th' metal glazing beads. . ^tal glazing'"'"-"'.': 
beads .may be integral with, sash' member or applied. ...Where yiriyl gaskets 
are us^d.wi'ih metal, bead's 'fpr securing glass/ the vinyl, shall be. ?£::.;[' 'I 
light, gr£y color unless otherwise directed and shall be- furnished" wi^h j 
windows'.' • "■ :~ 

..... .... -(h) Mastic,. - Metal,„to metal joints between members 

of metal win&pjws and metal frames. anSt; elsewhere., as required shall he. ; 
&et in mastic' ;6f. the type recommended by the window manufacturer to^ 
' provide 'comple'teiy' watertight joints. Excess mastic shall' he removed " '"' 
befpre^it. hardens... . 

(5) Poles/ - Ope tabular aluminum pole or round hardwood, 
varnish-finished pole with pulldown hook and one pole hanger shall be 
provided in each room or space where pole operation of windows is 
required. ",'; 

c. Windows . - (l) General Requirements. - Aluminum windows 
shall conform to the Aluminum Window Jflanufacturer ' s Association Specifi- 
cations' for Aluminum, Windows' except as modified herein. 

(a) Cleaning. - After fabrication, fabricating 
oil,, scratches,,., ao,d tool ffiarks^ shall be removed from the aluminum 
surfaces, and the surfaces^ shall be free, from, discoloration, blemishes, 
and defects. 1 . • , ■ . 

(lb) Mill or Btched "■Pinish.--' Aluminupi: surfaces . 
shall have 'a .natural. as-fabricated'; mill, finish;., or,, at the contractor Vs ; 
option, surfaces shall be giye^ a. satin finish .by caustic soda etching : 
or by ,.standar4 mechanical methods. , ; Surface s shall .be" protected :: frcp . ; 
handling jiiarks .until .protective: coatings, are applieid., ""' , : ' . / '[/' X.- 
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{c) Protective. Coating-. >.. After ^cleaning and 
finishing and prior, to shipment, .two cbais -of'V'clea-r,' colorless, ': 
raethacrylate lacquer shall be- applied to all surfaces of. the aluminum. 
The lacquer shall conform to A.W.M-A. Performance Specifications for 
Clear Coatings for Aluminum Windows . 

...',- ■ (d) Protection- from dissimilar materials. - In 
addition to the protective coating specified, aluminum surfaces shall 
be protected from direct contact with dissimilar materials as follows: 

■■■■■.■: * i* Dissimilar metals, including galvanized 
ferrpus metals, but excluding, stainless steel and solid zinc sheet, - 
shall be painted. with a heavy brush coat of zinc-chromate primer con- 
forming to- Military Specification JAN-P^735- & Am-1, and. two coats of 
aluminum paint or a heavy brush coat of alkali -resistant, bituminous 
paint conforming to Military Specification MIL-P-6883, or shall be 
separated from the aluminum by a heavy coat of mastic calking compound 
or sbyva^nonabsorptive-: tape or -gasket. Aluminum, paint shall consist of 
aluminum paste-conforming to federal Specification :TT-A-U68a & Am-1,, 
type II, -class :Bj- thinner compatible with the varnish; and varnish con- 
forming; to-Federal Specification TT-V-119, & Int. Am-1, mixed in the, 
proportion of 2 pounds of paste to not more than 1 pint of thinner to . 
1 gallon^ of varnish. The paste* thinner, and vehicle shall be field--. 
mixed. 

■■-'■ ;: : ■■'.- 2. Aluminum surfaces in, contact with mortar, 
concrete, or other masonry materials shall be given one heavy brush 
coat of bituminous-paint conforming to Military Specification MIL-F-6883. 

(e) Hardware. - Hardware for aluminum windows shall 
be cast bronze with a dull chrome finish, white bronze, nonmagnetic 
.stainless steel with a satin, finish, or cast aluminum. 

(2) Projected Windows. - Projected windows shall conform 
to A.W.M.A. Specifications for Aluminum Windows for P-A2 commercial ' 
type intermediate projected, with modifications as follows: 

(a) Where , ventilators are more than 6 feet above 
the floor, hardware for operation by pole shall be provided. The 
fastener shall be located in the center of the frame. 

■-.., d. ! Insect Screens . - (l) Location. - Insect screens shall 
be provided for all window vents. ' 

(2) General. - Aluminum screen frames shall be provided 



attachment -* *0t -, window; : ;j;Mate£.ial and' finish of hardj^^and jF ini sh of 

•;■ screen fratBes-shali^be-vas.^pe^^ ' "■■'= 

brac'tng^cSFhsereei^ frame's^ 

X Braci,-ngv;shall> be:- located opposite ; raeetingrrails^'ort fcerlgoetajt: \fflti$$ip : . 

■-■^u^^X- ■'■■:.■>■■:: (3) .^lumti&mvframe > scr«ens:V:;* ! *laaiiniaa*ft'aD*' ; stereefrte-"- 
...«h&ll^CQnf&m:-tO:A^ -€fciei ; Y * 

f rameav shaH ; hav& : :removable*i splines ■ oat- aluminum- oyl 'Vinyl .i s Screening^ 
.^-.-shall b«i4d^by-l8 mesh- and: of. ■aluMnuto:'cbnfbrMhH-'t©e Federal -Spec-if-iea- 
:^M«^-1RR*S*aM^&,Am*li typfeiWH.r:^: t^ .U^-v^i : ; '^ ^* --r^-:- ten.; 



e. G l ass . - Glass shall conform to the requirements of 
Federal '%e^f^^ti<^;:DD-G^^i?yiat^ 3^.^11^^ 4^i^y> • double^ strength, 

vdea|V;'gla,SS>;:j:-:i: ::■'': : ;:0 y :: 'TfZ' :X^XX r:,;:': -J"- -., 'X..' - ' ^ :.': v.:?c r^.L.VTi. .:■ - 

Ifjvv.i:: :;.;;.? ?f> r Glazing . >• Glass . fihallobe secured- ia^place wifcfe beads,- of 
Btainlesrr. steel-- or ;. ext rude d - vinyl , ■. I or. ; a ■. combination - of both* I; iBeadi snail 
Se;;Offety^e-;that:^can^ be. easily, ^removed;:-. to permit -^ rfeglazing' with6ut >■ diffr' '■' 

?.{.igafetliBg ox unfastening -corners sof-: sash* ■ Glassoshall be>secured:^fardm ; ' 
inside. Prior to setting glass the outside surface of sash in- contact 
with glass shall be coated with an approved type of rubber cement or 
e last ic:rj glassing compound /on:; which: the feglass shall^$ : ;;bfedded. 

&* Installation . - (l) General. - Installation snallr;be?done 
by the window manufacturer or his authorized representative, using only 
skilled. ^window mechanics , :■■ i Windows shall .vbe set: in; iprepared. ^openings . 
Window© - shall obe ., set . plumb , <le vel y- -in -ialittementV '^M'^mptiriy I brasedrsto 
-..^prevent^is-tortiont r •Yentilators^'and,: operating; : pasts .^shal&ibe' protected 
agains^- j ac.cumulation-,;Of cement , -lime ,- -and other-. bui-lding.;;i&aterials by- •. 
keeping ventilators tightly closed;- -X X- .[../:, ;>■,:;■-". ;■ •• A:- 



.. ._ ..Window;. Anchors. --^iadowanchessEShall bejproperly 

spaced --not; ^exceeding 2k : iac^escapa^'^ind': set Tin -. masonry .(openings 'sduring 
progress. :<>f^" : wall -construction..; ...-.: -■;-■,:.■'? .' : ; ::. ; ::; .v::::--:; ■■■■:r ; :r~- .--■:.//.' :W--n,r:yv 

(3) Adjustment. - ■-. Af*er;wifidbtf : ^ 
tion of glazing and painting, windows and operating hardware shall be 
ad^usted-ttp sproyide- ,;free ..'Operation j&ad watertight iconditions/ when sash 
]are^cl^sed-:and locked*' ;;Hardwar^-i'and;;opi£ratingr,parts' siiall.-be lubricated 
or A^ed-as ^reouiredi. •-;! :.r, w. --;:-.:-. v- 'x:-;X-, i-w :•>'■; v X::Xr: •"• ■'■">■'■' 



■::;:,-. :(k) < Feeler .Gage-Field -leets. ■*:M^tintite^1ttan-j&aSt.: 
adjustment-.^ heated Jbuild- 

ings f ,.;the.iiae^al-.totmetal contacts betwe^n.T^ntilat©rs..and;i.their sujigpoirt- 
ing .;fr J s^s l -ishall be ^uch.that when the jyentilator r£s,;.|closed and ilocked, 
a steel feeler gage 2 inches wide by 0.020 inch thick cannot be fr ; eely 
inserted at any point of contact. 

h. Protection . - Care shall be used in handling windows 
during ;trsvn^orbation. n and ■at;rthq,;^ob-sita. ; vWLndQW,s shall be stored at 
the site on edge and under cover. After installation, windows shall be 
protected from damage during subsequent construction activities. 
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i* Cleaning . - Metal . surfaces of windows shall be cleaned 
on "both the. inside and outside, of all mortar, plaster, paint, and other 
foreign -matter to present a neat appearance and prevent fouling of 
weathering .surfaces, weather stripping, or the operation of hardware. In 
addition, aluminum windows shall be washed with .a stiff-fiber brush and 
soap and water and thoroughly rinsed- with clear water. Where aluminum 
windows have become . .stained or discolored, the windows shall be cleaned 
or have finish restored in accordance with recommendations of the 
referenced trade association publication. Stained or discolored windows 
that cannot be satisfactorily repaired shall be replaced with new windows 
at no additional cost to the Government. 

■ ..... 16-10.. -ALUMINUM LETTERS. .- a. General . - The contractor shall "''-■' 
furnish and install the aluminum block letters on the intake structures 
as indicated on the drawings. Shop drawings and photographs of the 
letters : shall be submitted for approval. All ' surfaces ., of castings shall 
be^rue^planesj, .^uniform iti^size with- straight : corners and arrises, and ■ 
parallel:; iines -parallel. All .castings shall rhave a' -smooth sand' finish : 
without apparent -pits or fins and'any rough projections shall be carefully 
removed* 

b. ; Castings ».:* Cast aluminum shall conform to Federal Spec- 
ification QQ-A-601b, Class 2M, Commercial Alloy k-3, with anodized 
coatings. . ■ -. 

£* . Lette r ing . -.The size of ■ the lettering shall be as ' 
indicated." Lettering : shall be "Broadway "'- and attached as indicated.. " 
Standard letter patterns may be used with the provision that the letters, 
and the . method- of attachment- of base to concrete Will be subject to 
the approval of the Contracting Officer. 

16-11. CLASHING. - a. C opper Flashing , -i All . flashings shall be 
copper and, unless otherwise indicated or required, shall be l6-ounce 
cold-rolled copper conforming to Federal Specification QQ-C-576a, for 
COPPER PLATES, ROLLED BARS, SHEETS, AM) STRIPS. Scuppers are specified 
in Paragraph 16-18 .'-'SCUPPERS" of this section.- ■ 

*L" Solderin g.. - All 'edges, of uncoated sheet metal to be 
soldered shall be pretinned before soldering is begun. Soldering shall 
be done slowly with well-heated coppers so as to thoroughly heat the 
seam and completely sweat the solder through the full width of the eeam. 
Ample. solder shall be used and the seam shall show not less than one 
full inch of evenly flowed solder. For all materials, soldering shall 
follow- immediately after application "of the flux. Upon completion of 
soldering/ acid- shall be neutralized and surfaces shall be thoroughly . 



_. i^ch-; wide. ... ; 
.' 'three\lnches . 
. ....;fi©wrV . ■, : .:.',^ 



(.2 } ?lat.i lock- . seams : s Rail" ft a i sh - not less ; thaia • 3/^ -inch 
■'-,(■3) Soldered . lap seams shall finish not less tten "bne 
(4) ; .Unsoldered rplaia-'laj) seams -shall; lap not less '-than 
; (5JU All seams shall .be- made, .in the 'direction of'-th& 



'' -' : '; £* ; Ex pansion- Joints ^ - Expansion. joints shall be .pr oyided 
i ,',-a;t, intervals of not over. 39 fe^t; in: all continuous 'runs of sheet ^metal 
work. 

."'. e . : . Cap. .Flashings .,-,-■ Cap, flashings stialli^turn down over base 
..;. v , flashings, not -less than 1 . &■ inches-. -The- upper .edge: of cap f lashing inserted 
.' 'in : ; ^en-type . r^glets : shall bevsecured with' cOiled^-coppervstrips Or« lead 
,,.1' plugs spaced, approximately 12, inches. ;on centers . The cap flashing-shall 
'" he formed to provide Bpring action against the base f lashing^, i '■.■.. 1 

,v, v .:,. f . ; , ; f. ; Reglets ., * Reglets for flashing, to concrete, shall be 
' "provided and shall he set in. the forms where and as, shown on- the- drawings, 
or required to provide watertight -connections.. Reglets shall be-a - 
manufactured product constructed of sheet copper of approved design and 
shall be complete with all, fittings. and- special shapes as may be required 

so as to be weatheftight ".' Reglets"" of all types shall have edges bent 

to an angJLe- of at 5«ast: ^5° -J>>. of., sufficient' width to .provide firm and 
secure anchorage ; into, the wall; construction. Open-type reglets shall be 
fitted with . : f iberbpard or Other Suitable, v separators to prevent crushing 
or filling -of the -slpt-. during--: placing of concrete; Reglets shall be 
secured in the concrete forms with double -head copper nails spaced not 
over 12 inches on centers..- Me tal flashing shall be secured in open-type 
reglets by means of soft copper; or,, lead plugs spaced not over 12 inches 
on centers* with grooves-- filled with calking 1 compound and calked smooth 
after application. .c. ,,_ :.-., •■■■■■. v.- 

" "16-I2. EXTERIOR HOLLOW METAL DOORS. - a. General . - The con- 
tractor shall furnish all material and .hardware, for ,: and install complete, 
the' entrance doors, frames, and mouldings for the' structures as vindicated 
on the drawings. 

,,V:'--J b. : : Materia!; . - All .material shall be of the best grade open 
hearth, cold-rolled, '■ full -pickled, • ; annealed and reannealed patent 
leveled -furniture ingot Iron*.^- Gages- referred to are all XF. S. Standard 
and are the minimum acceptable for this work. Doors shall be of hollow 
. ; .jmetal construction, . .1*3/^ ; inches, .thick: and of : l6*gage ^tock. Top and 
bottom of doors shall have stiff ener .channels '-welded- ;'^0' : - side;-plate.S ; j ; 
and shall be reinforced by formed steel, Z-bar sections extending full 

..;..16-13 **9 



height and spaced not over. 6 finches- •6n'fcent€frs. : 'Souria--deadeuing cork 
board strips shall completely fill each space. Exposed welds shall be 
ground to true, even plane with no grinding marks visible. Doors shall 
be : free from- warps, dents .or -buckle's. .Door's shall he properly reinforced 
for hardware and shall be drilled and tapped for application- of hardware . 
Backing for hardware shall be not less than l/8 inch, thick and heavier 
.Vhe-re . necessary .to- .develop -full 5 : strength of machine screws. Doors shall 
be mortised for butts and reinforcement provided by door manufacturer'. 
Joints and miters shall be welded full length of hair line joints. 
Fourteen-gage -reinforcements" shall be provided for ail bolts, locks,, 
and lock strikes. All reinforcements shall be securely welded in' place. 
Mortises shall be neat and carefully fitted to hardware items. Any 
void© : between metals .and- ^all 'mortises- where'. hinges 'pass ^through rebates 
shall be filled, with 'metal> -Welded -in place; Astragals' shall fee 'provided. 

£* fainting . - The doors shall be shop painted and finished 
imaccordance -withithe standard-practice of ,:the.^manufacturef. The doors 
■before:: .assembling shall^'he cleaned ' : and 'primed with one coat of approved 
: rust ^resistant ^paint -baked ' ; oh'> -f ollowed : 'by : ohe - coat of mineral "_ filler 
:baked:and : rubbed. ^-The doors shall "be finished as Specified in -Section, 
"PAIMTING , . , v ■';-.■■■■■.;.:" 

d» Hardware . - The inactive leaf of each' entrance, door. shall 
have 2 pair; butts; one ehaifr bolt on- top and a fool; 'bolt. The active 
leafshall have^S pair of ■-batts/ lock 'aM door closer. 

.■•: - .- Bardware : Per- Set Itouble Boors '- • 

iiijii ■ ,.m n il i m m fa^wiwii i i ■■! i ■ n *wi^— ^i — m>wm < m« % ii m i «i i ii m m ■ ) ■ ± . , . 

: Butts - 2 pair e'ach leaf > : Type T-21^7 TJSFj 5" (non- ■ 

- ■ ..■'-.-■ ':.;■ ■■■■-. .-. ■ rising, non'-~ removable' pins' When doors -are 
-.'■-"■-, ^closed) -'{weld jamb -leaf). Oilit'e bearing 
*: : ; ''-J' butts maybe -furn'i-shdd; at contractor's option. ' • 

Foot -bolt, type: 1021B -modified for 8'' ' '■ "■' 

'./' Chain bolt, type: 1021A modified' for 8". 
■ s v, .Door closer, type-SOOl, size' VI, with corner bracket. 
Lock, type 123A-25- 
2 Glynn Johnson door holders, Series JO, size as required. 

■Thj©'- above hardware .shall conform to' the applicable requirements of the 
'following Federal Specifications'.'^ "' - ■■ 

FF-H-106a Hardware, Builders; locks and Door Trim. 
-..- -• ■■■;■ - FF-H-llla -Hardware'/ Builders j Shelf fend .Miscellaneous. 
. . ' * ■. FF-H-ll6c ■■■■■ ■ Hinges," Hardware, Builders.' 



16-13." lMlOR r ^ii^^!I?AL^ DOORS. - a: Materials. - Steel for 
doors-^press^ iteel frames shall be cold-rolled, stretcher-leveled 
sheet steel, 16 gage for frames and 18 gage for doors and shall have 
Sean moSh surfaces. Doors and frames shall fee given apr.me coat 
conforming to Federal Specification TT-F-<$36b. Frames, shallbe type 
anf shle^xcated, including channel frame for. filter chamber access 



door. 



. Wl -Jkors^Vjftors'sl^ 

full height and spaced not over 6 inches apart, with compressed corK 
Sler strips in each space, v ,,A^ed^s amors', 5^???S^!®^ 
an* cJfcehi.«S«^: t ^o£^»'^|^j*^^ f f^ ^ K^L with 

n^ma^or^ 

buckles-, > Doors shali ; be /; >rbperly--:r^nforced/for^rdimre,and : shall be ^ 

SiSS aMta*d f^r^vlreltqleappl^* :^adki^and^n|oran; f ,. 

Sr^rdwatfe^eSkl be : 'ti61;-iesi^h a n;il,g%ge:^r mert^d^hardjarj and , 

$ a^^SSfe applied. ^rs^halV^ ^^^butts^ ' 

reinforcements provided by door manufacturer. Doors shallbe neat ly 

and accurately hung in^plaee ap^_ l^fc ; i%ea S y ^^e^^mr^n^o^r^ 

-*•■■ 'i«::- : i*i-i «ardyare£ : fi^sek. swing door..) ?'; ■'■'-'■ -'^' A ' }'::'''% ^yZ .-■>' r.':.^ 
'■5 ^ Butta 1 xU/irMr*,. type ^^r^l/aW^Ji . ; : , , ; 

-v : '■ Dbor <*3&ier r -^e 3061, Siae* .; IJI-iwitb ^lac^e* -finish ■ 

Hardware type nu#er s .,shall . : <^?^^ £ ?^>»^;^^^^^ ; ^;i:- .-=■■- 
Paragraph ^6-lM ! /; J '^' , ' ; 7. ;: .- : ' : . .%;>:> , ; ;i r r: -■■:.. ■■-■ v - ;; '' ' : '[,.''^'_-'" "'■■ :. : L:? "^ '■'■'"■'■" :r 

' ' "*^ it^r 1 Chamb er r Access" PoorX ■-■'&&*, *^'^;*^vgg^-v ' 
be provided tt'te.;^,M>:«W u W d to,fram6 afidrSiU.-^^^,^ ; 
shall be^#bv'iaed;'tp'';tba&s Qpening^ air-tight* .. ..: ■■■ ■ 

e . Air-msWjwing^oors . r ,?he .air.ttght'--ddors ^feU" be . _ ; . 
provided vtth''tf ! Wpfe'ne seal. tpv ,air- tightness as '-detailed, ■ The door 
S^Jl^^-i^'^'A&iniig- the extruded bronse strip homing 
the neoprene seal around,, jajfea 1 ana v: heede ; ,of.:do«5rs > ^s-^etai^d. a , 

threshol^^a^thaWbV^raviaed'on the air-tight doors-, ^and^hall be 
a Jamb actuated type" to assure an air-tight seal between bottom of door 
and floor when the door is in, a,, closed. position. ..=.— 

16-1^/ CAHPEMf. - a. Kitchen Cabinetsv^t^n type c^binete 
shall conform to the applicable requirements ^J^^m^JZi. 
except wood finish shall be paint gradey andrto-the details -indicated. 

: b. Shelving, .-r Shelving shallbe, of ^mm&!^&&] : ^ 
second grade «^aBf %$&&'' 'Shelving ^ball be supported-On^helf -. 
! cleats proximately 3A *** by 3-5/8-inches, ^^^gSglS?^ ^ 
Shelves shall- be of .the, wia^r^i*ate£; and be- ^ced- as^i^icajed^or . , 

direc*edl-"^.!;\"" : '^^'^■■'■.'P-9 :v.^^V '' i; ' ;: " i; '''' ^'^'^ '"''' "" "'' ...... 



c, '-'"■' : Framl.ng . --. Framing' for' fixed storage shall, be Bo i 2 
■ % . southern- pine o£ Standard, .grade Douglas "fir or other... applicable species. 
j Framing' shall; be: clos.ely fitted/ accurately set to required lines and 
...grades and securely fastened in place. 

d. Finish ...- ,, Interior' finish, including door frames shall be 
machine sanded airthe, mill and sandpapered smooth, at- the structure where 
, installed*' Finish shall be secured with fine finishing nails (set for 
. putty stopping) and with screws and glue where required,' Finish shall 

■ ■be set straight, plumi or level r in perfect, alignment, and shall be 

closely-fitted;' Door .trim shall be in single lengths.- . Species of, 
r lumber -shall be at option of .contractor,, second grade for paint finish. 
.Plywood shall be Bouglas Fir, Grade B-B/ int. ' " . 

■ ; - .-•;•. : ■ e . r;; ' Plywood' Doors . - Doors for' fixed storage shall be of / 
,-Qrade B-B-,~rn; Douglas Fir, and shall be provided with three butts per 
'leaf, (Federal -Specification FF-H-ll6c, (Type 2171 USP, 3":X 5'0"- Hasp : 

shall conform to .Federal Specification : FF-H-llla, Type FU05, 4-l/a" ■ 
size.. Padlock- shall be provided for door and shall be type EPA, Size 
1-1/2 (Federal Specification FF-P -10.1c). 

£• Folding Doory •• Folding door "'shall be wood folding, 
accordiah ^type , suspended from overhead -track, shall- be assembled at 
factory and shall be similar- and approved equal to "Pella" folding 
doors,.: as' manufactured by Rolscreen Company, or approved equal. Type 
of veneer is optional with the contractor. Doors shall be furnished 
unpainted but sanded and 'ready for field painting application. 

16-15. GOVERKMEHT-FURNISSED. ITEMS? - GATE SHAFT STRUCTURE. - ■. 
a. ■.Bronze' plaque is, specif ied'ahd included in' Paragraph 16-19. ■ 

b. The following items shall be Government -furnished and 
contractor- installed. ' -■ . 

- ■ , - (l) Contaminated slothes chute. 

.(2) .Membrane door-.. 

.■.--.. (3) Anti back-- draft valve. 

All additional items, required, to complete; the installation shall be 
provided by contractor. t ' . "' 

16-16.. ... FIRE .EXTINGUISHER . - Provide and mount one ; fire extinguisher, 
Type II, conforming to Federal Specification Q-E-9^Q, ; >ith' hanger loop. 



b. , .Screens., -., -Screen ,*nett erial ■■ : niis.ll vConMst •'•df -\ /^Jseh mesh 
hardware ,clp ; th>,..alum.iaum wi-^e. to-rigid aluminum 'frame:- of "■l/4'*itiell^tte8h : .; 
galyanized ;i^dware, 1 Aipfrh in ,g3lva,niaed w icadmimtt-pla^^-irpfi^fraMe;'; ■ ,; 
q^'l/U-ms^%icov^s : j;W^Fe- i .h : ardvra,re,. sloth in- -copper t r&me-. ; ;'y j '" i} '\""x ; ; : 

£. Motorized Louvers . - Motorized louvers shall consist of 

a,. se$ pf .u#i.f : p;rmly,-.cGnsir^cted aJUBninuffi^l^deB 
'fj^isiy: tsl^.de^ ahali' -be' securely; .fetstened tov Citable -pivot, "rods' whicfrw 
■'^haii^W' guided" in' 'non-ferrous oil-less type bushings: of replaceable 
type or in ball bearing support devices with stainless steel balls r and 
cadmium,. plated .steeA- rases. --l-lades-: shall be pivot-donneeted to' a suit- 
able, ppera|i|g b^whi^shall ■ uniformly;positiPn~ the blades in' Ppeti' " ■'] 
dr" closed' pp^itipn^V^Mpy^le. blades; shall,;be-: carried' in -: aluminum ' channel 
frame. Blade'sV 'frame "and operating bar shall be constructed of No, 1^ 
gage aluminum ...minimum. .- k 4l,ouver.s -ip.fche: full open position' ■shall -afford 
a x^np^':oi : '&%^ free -.ventilating area....^: ---' :: - ■; " : ';;* •;■■■" ■■ ''y '■„ 

■"-'' ' z -'-'-'- £;'' 'Samper Mptor . - Motors for operation of motorized louvers 
shall be of the two-position spring return type and shall be suitable 
for ,the. ,ele,Qtr4,,c, service 'available . ,Motprs_ shall -be ^installed complete 
w^th' ; 'kll , .necessary ,ii;nkage ; e^dy-i^ffdjwa3Ra^e*.s0,ntial to drive the- motorized' 
Xj&i^rV^ and; hoad in that .position 'while ^energized.; ' 

Th&e fe3ui:i:;opening pf "the louver -shall be about 30 .seconds-. 'Motors^ 
shalf L cons.is;t;.pf electrical dri,ve and gears its' oil., 1 all mounted within -■"' 
a suit^e.;^4tb!a5i ''tvpe^.housintg of leak^proo'f design whfch- shall be ■ 
attached : .tp;ihe: -louver channel or :to the building wall. ; : : /: ' .; - -~ : 

e. r . Ifec&wprk .. - puctwork. shall conform to applicable require - 

!: meats', pf' Section 2£. . . v ; -■ y^x ■■.;. ■•■ •■■'•'*■':•■".'• -' ' ' ; ' ; ' ".. .' / 

f. Filter . - Filter fpr air intake louver shall conform to 
filters specified under Section 2k?/.-. _y;',y< 

16-18. SCUPPERS. - Each scupper shall be installed as shpwn on the 
drawings or as directed. All joints shall be' locked and- soldered. The 
scupper opening shall,: be,, cpmpletely.lfcned with 24-ounce copper which 
shall extend through and project outside of the wall tP< form a drip on 
the bottom edge, and shall be . formed . to return not less than one inch 
against both faces of the wail or parapet .with -the. out side- edges folded 
under l/2-inch on the top and sides . The metal- lining shall be a little 
smaller than the scupper opening to allow for. tsxpatrsioh and contractipn 
in the connecting metal work. The ;t,pp. and sides of scuppers on the 
roofdeck side shall be of sufficient -length: 'to: fold over and be lapped 
and spidered tp the f lathing* .^-be of- /sufficient length -to extend npt 
less than k inches into the built.-Tip -roofing aad shall' be formed with 
a ridge to act as a gravel stpp around the: scupper inlet.' All internal 
joints shall be locked and soldered. ,, Surfaces to receive 1 : the scupper 
lining shall be coated with plastic cement. 
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16-19. .CANT SKIPS. - Concrete - : 6&nf m strips slis^ conform to 
requirements of the light- weight concrete fill. -Wood cant strips, ' .' 
nailers and- blocking shall be 'of preservative treated fir and- shall be 
installed where indicated on the drawings'. '"-Treatment shall conform to 
Federal Specification TT-W-566a. 

.:■■ 16-ao. BRONZE PLAGUES. - The bronae/plaques with bolts for attaching 
to; the, intake structures frill be 'furnished 'by -the Government and installed 

by the ^contractor. ' ■'■ ■'■ ' ''.'','.' 

■■.■■■-.■16-21; ROOF HATCHWAYS. - Roof hatchways shall be of aluminum " 
similar. and approved' equal to Babco'ck-Davis roof hatchway,, Model #' 4-164 
or-6»-104 insulated" cover and curb and- with compensating hinge. 

- 16-22. -BRONZE PLUGS. - Bronze plugs complete with brass; pipe ; ; ".; 
coupling and chain, in connection with pipe sockets for hatchway guards 
shall be furnished and installed under this section.. Materials shall 
conform to the requirements of Section 30. " .;..':'.;. : v ' 

:: 16-23. ■ -PAYMENT, "--a,- "Payment. - Payment for ail work specified i '.''. 
in .this section/ including lightweight concrete : fill and precast concrete 
lintels, will be' made at the applicable lump sum prices for Item Ro. '69/ 
"Water -Supply Intake Tower - Miscellaneous " , and Item No. SQ } , '"Flood '"'"] '. 
Control ■■ Gate Shaft - Miscellaneous", which prices shall; Include all ' ' *' . 
costs in connection therewith except those items for which separate, pay- 
ment is specifically -provided for elsewhere in the specifications . 

b.- Other Items . -'Other items' in connection -with the structures 
for which separate payment is specified elsewhere in the specifications 
is designated below: 

Description " - '- 

-'■'■■'' ■■■ ■ Cement ' ■ ; - ' : " '''"';".''*'"' ■,...... 

. -■::■■ Reinforcing Steel : ; ' * "■' f ' ', ," 
Concrete' (except lightweight concrete fill) „ '.' 
■ Waterstbpe 

Miscellaneous Structural Steel ■ 
Miscellaneous Metals: ' 

Electrical Work ■'■'■' ■ ■ 

■ "■ ■ Traveling- Cranes ' -• "■ " . ' 

Float Well and Accessories 
'".■ . Air Vent &' Accessories- ■--' ■■..'•■ 

'Diesel-Electric Engine Generator Set '' 

' Bat chwav Covers and Rail ina ' " 



Paragraph No. 
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SECTION 17 

FLOAT WELL AND AIR VENT 

(Items 70 & 71) 

(Index) 



17-01 Scope 



Paragraph Title ? a P. e , Ho -L 

17-1 



Float Well r7 ~ 1 

a. General J-^"^ 

b. Materials t>~^ 

c. Installation ***** 

d. Cabinet JJ-Z 

e . Payment x ' "* 



17-03 Air Vent 



17-2 
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/.' ~;^V' : '- .'. .'."■."■■■ '\' float .well and azrvent; - ■■ -i--: ■■■■■■ -^ •:•.<"'■ 

'.':•' '.j-.';':-!r \,d7' : ,: i, :.:.,■-: - ; {items;. ?0v& 7^4 : - < - '-'^- -'■•-'■-' - - '■ 

g ,. . : ., h ^J-Ql 4 T^SGOES*,..^^!r | ]&«.worl£'>eovered-by.'thie: section"-©* the specifica- 

''"'t.i^Si^Pl^'^C-°l''''^^o i 9^ n 8-S^l planty labor, -equipment and materials 
a^.$er,£prmia.g all operations required for the installation 6f' : air- vent 

;.,,. ^n|' J |^a ( t,-ftfe3^/,-,and.: : acGessQ5ie©> :coE(pletey -in strict Accordance with' 'this 
section of * the , specif i-cations : and the applicable drawings and saUjecJt : *to 
the terms and conditions of the contract. 

~*\:\ ^.':'^.^^'"1^J^1^£»','. _l»: .general , ;*. The Contractor shall install 'the 
^'.^ilf^^^^^^^s-sori^B as showjaon the drawings in the "Flood Control 

: VT 'inta)iV' : 'Stmctpre. .->:,: . .,- ■ ■.=.-,.;.- ..-,.■■. :■■-;;.' ~i~- ■■ --■ '■'-■' ■■■ L " : ' 

.tT'^-r :7-.. - "i^v Materials. . .'- (y v Miscellaiaec^e: metals includlag black steel 
';'..; r $i$i£ 'and, '.past "iron., pipe js'halls-ejgnfpriQi to .the provisions of Sections S9>' 

' : ';; 1 "3g;a^'31 Vi 7 ;::: ;'\" H ,:V ■:■:. ■ :: : ;' ■■-■;--.■■: -uiy. ' -> ; ' .. " ■;■''- '' ; ' : '/_ \ : ;; 

. "";./ \; "V"^^ '" ;^2)\. "dement asbj&s1j©6 pipe: shall: conform to the requirements 

,„ ^.'p^^e^ra^'Specif ication ; .■^-P r 353ja> ;J ClaBs-.-150.*.- ■';.(-. :.■.■■ 

a^ii^y;.'!^-..---- Y.;^) .fete valves shall conform to Federal Specification"' 
WW'_V-58' ; for v Elves'; Cast Iron, Gate; 125 and 250 Pound/ Screwed and Flanged 
(for Land Use)", Type 1, Class A, Designation OF. 

";'^ ..„_ .,.. ,.; . f,(it)(- ,, Steely ,£l#nged-.- fittings shall be. American Standard-, 

.f.J^&V5fe : ; .";..'■"; ;'■' ■'.'.. ■" : \ " 

"" :; "'* ■" .-; ,, rt^7/'--(5) { '''WteW i iW'-flJiBi^.-do^8 shall-be copper jacketed. 

"" ' ' " (6) Bell and spigot cast iron fittings shall comply with 
American Water Works Association specifications for Class 150 -pipe. 



- Inlets ; and: other specials shown on the drawings shall 
be as shown thereon. 

"''■""". '"",-.., ""V : ; (S); Screws shall -be:. manganese bronze. ■ "■'• ■"' ". "•' 

;,_.,,, .. ,. ; ,.(.$) ... Globe valves .sfeall.be similar .aad approved equal to 

'Crane Company '125 pound,' iron body globe valve No. 351-lA flanged and 
drilled to .the American . ^aat . Irop, Flange Standard 'Glass. 125. 

(10) Flexible pipe connections shall be similar or approved 

equa^ ,tO v ,the, ; Dresser ,St eel Coupling, Style 3§.. ■■; :"; ; 

'c. Installation . - (l) Piping. - The contractor shall install 

..,al^ .^iping'and, appur^e^nceB; ^e^ui^§d^:fDr.;the ..float .'.weli ..in a workmanlike 

" "" 17-1 "" ^9 



manner as shown on the drawings or as directed or in accordance with 
standard practice. All pipes shall be accurately fitted and shall be 
worked into place without springing or forcing. The flexible connection 
at the expansion joint shall be : constructed as detailed on the drawings. 

. (2) Float Well. . -'■■ The afloat well 'shall be installed plumb 
and t^ue* Variation from the vertical shall not exceed 1/2 inch in the . • 
length of the well. , The service clamps and the joint between the. cast ...:.. 
iron .adapter and the cement asbestos pipe shall be in accordance with best 
standard practice. and the manufacturer 1 ^ recommendations. ... 

d. Cabinet. - The cabinet over a float well shall be .constructed 
of No. 16 gage, .prime, -cold rolled steel,.: fully pickled> stretcher .leveled, 
re^quared, and free from' buckle, loose scale, or other surface ijmp.erfections. 
The material shall be dip treated to assure a suitable base for finish. The 
side panel shall be removable and shall be secured to the cabinet by machine 
screws : as shown and the- top shall be punched in accordance' with template -to 
be furnished by the Government. -Formations shall consist of two right, angles 
at latch side of door, two right angles at hinge side, and one right angle 
formation at top and bottom. Double wall construct ion> shall be used for 
drawer fronts. ..Assembly shall be "by -electric welding." Box/ drapers .shall" 
be mounted in channel slides with automatic stops, and shall be so constructed 
as to reduce friction and noise in operation. Drawer pulls, latch handles 
and bottom edge scribe, piece shall be of bronze brush finish, and shall be 
secured with concealed fasteners.' ■ - 

£■ -!^r,r2£. "wiH T°e ™&$£ at the contract lump sum. price for Item 
No. 70, "Float. Well' and Accessories",' and" shall include all costs for the 
cabinet, steel pipe supports and all piping, valves and fittings incidental 
thereto out to and including the inlets to provide for a complete system, 
as shown on the drawings. -The recording instruments, including float, tape 
and counterweight will be provided and installed by the. Government. 

17-03* AIR -VEHE. - a. General . - The contractor shall install the 
air vent and accessories complete as shown on the drawings. ■ Piping shall 
be supported for alignment during concreting operations. 

b. Materials . - (l) Miscellaneous, metals including air intake 
at gate frames, shall conform to requirements of Sections 29, 30, and 31. 

.. (2) Air vent piping shall confirm to Paragraph. 17-02b( 2). ' 

(3) Bolts shall be Class C steel conforming to Federal 
Specification FF-B-571a unless otherwise noted. 



a. The gate air vent grille shall be detachable. At each 
anchor, a hole shall be drilled and tapped for receiving the cap screws 
used in fastening the grille to the frame. The cap screws shall be of 
brass or bronze and included with the frame. 

e. The vent linings forming the air shaft transition at each 
gate shall'be provided as indicated. The vents shall be installed as 
shown and shall be braced internally to maintain their shape during place- 
ment of concrete; such bracing to be removed after completion of concrete 
work. 

f , Payment * - Payment will be made at the contract lump sum price 
for Item No. 71, "Air Vent and Accessories" and shall include all costs for 
the installation of the complete air vent system including air intake 
connections at gate frames, header, adapter to pipe, steel pipe, transition, 
vent grille, and all fittings, anchors, steel supports, and air vent grille 
and frame, and incidentals thereto. 
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,. -SECTION; 18. .■-_■: 

■ SLtF'ICE' GATES 1 ,.! VAkV3S.AM^ACCESS.ORIES - 
■ ■■■' - ; - : ; * .'(item's. 79 and Sif ), . .-, ; ■ ,,';' : ■;'-■;" '■-.."''" \' 

18-01. SCOPE V 1 ^'"'' a..,'. This : secHon" covers, designing and installing 
ga.tes, with frames,' 'guides, stems, hoists, conduit linings,, control : 
valve and accessories, complete, for the Water Supply Intake Tower and 
Flood Control Gate Shaft, ^ , : .■;•..; : ;; . ■'■ ' 

■.*■:■;:: . -b. ~ Any'ltem .or, part necessary, for .satisfactory .operation of ' 
the gates;, "valve'S, ahd ; 'accessories shall be installed .by the- contractor 
whether or not such part or item is shoxtfn on the drawings or mentioned 
in the specifications. .,. . : . : ;, .■ ; ',.,..'■ 

18-02-; ' DESCRIFT'iOM. - 'a. Tjie.qast iron, gates' shall-eonforw: to . ' : 
Federal Specification QQ- I- 652a, "Class 60. The gates shall be rectangular 
in shape and provided, with seals : to, make thepi watertight;, within practicable 
limits' when closed''.'" 7 . The : gates, and. appurtenant . parts : shall be the product 
of a reliable manufacturer. who pan! show a.% least 5 years of successful 
experience inthe manufacture of similar., gates..- 

* -b. The gates shall 'be operated by electric motor or hand 
operated screw hoists as indicated on the drawings. 

.'.''■-' 6/ "Tne'cdnduit linings and wall thimble shall be of cast v 
iron* conforming to' Federal Specification ,Q&- 1- 652a, class 30, and 'shall 
be Installed -at- the locations 'shown on the drawings. ; ' ■■"■ 

18-03. DESIGN. - a. General . - The contractor shall design the 
gates- with their frames, guides, stems, and- hoists. All gates- shall be 
designed' 'structurally "for a maximum pool elevation of 591-0 . -.The design 
shall be • such that' the 'gates will be satisfactorily raised and lowered : . ^ 
at the speed and load conditions indicated below. : ■ '■■'■' : 

(1) 1+8" x 96" motor operated gates ■ in\ Flood. Gate Shaft. - 
9 inches 'per minute at all heads up to and .including, maximum pool eleva- 
tion. ' ' ' 

''■"'""(2) 36" motor- opera ted gates in Water Supply Intake 
Tower. - 12 inches per minute at all heads up to a maximum head of 
91 feet above sill elevation. ... , . 

(3) k8" and 12" hand-operated gates in Water Supply 
Intake Tower - heads up to 15 feet above sill .-.elevation,. - The opening 
and closing forces "shall be based oh a coefficient -of friction of 0...6 
on the gate arid' shall' 'include' allowances' for the weight' of: the- gate and 
gate stem. Streamlining features of the gate leaves, frames,, and conduit 
lining indicated on the drawings shell be incorporated into the. .design. 
The gate stem, gate leaf and .gate hqist- support-. shall 'be designed ; to: with- 
stand '■'the' forces'' produced by" the maximum torque of the gate hoist motor 
with resultant stresses not in excess of the 75 percent yield point of 
the material involved. 

18-1 
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b. Design Stresses . - (l) "Cast Iron. - A factor of safety 
of fifteen shall be used for castings subject, to severe shock or vibration, 
a factor of safety of ' ten "shall be used for castings subject to mild 
shock, and a factor of safety of six shall be used for all other castings. 
Gate leaves, frames and frame extensions shall. be considered to be 
subject to severe shock, ; and hoist 'pedestals, shall -be considered to 
be subject .to mild, shock. '. ' 

(2) Unit stresses in other materials shall be in accordance 
with the best current engineering practice, but in no event shall the 
unit stress exceed 20 percent of the specified minimum ultimate .strength 
of the material to be used. . . ; 

£■ Comput ation of Stresses . - (l) Computation of stresses 
shall take into account all. dead. and live loads, including allowances 
for impact, acceleration, and deceleration. .;.. ..'"'.'"''...'" : ,- 

.'.;"'.'. ..'"'.. (2) Gate Stem, . - The "gate stem shall' be designed as. a , 
short column with an l/r not greater than 120.. ..The .m^niran:] allowable' 
unit stress in the gate stem in compression shall be determined from 
the column formula for main members on page 207 of the latest edition 
of the Steel Construction Manual by the American Institute of Steel 
Construction. 

18-C4. DRAWINGS. - a. The drawings show certain required and 
limiting dimensions and other general requirements for the construction ■ 
and operation of the gates and hoists, but are not to 'be taken as defining 
the detailed design of the gates, hoists and appurtenances. 

b. The contractor shall submit-assembly and "detailed drawings 
and other. information to demonstrate fully' that all parts. of the equip- 
ment will conform to the requirement' and intent of the specifications. 
The information shall be submitted in,. conformance with the requirements, 
of paragraph SC-4 and shall include the following. 

(1) Drawings and data specified in Section 25 covering 
electrical equipment, including schematic and wiring diagrams. 

(2) Design computations of the hoists, gates and gate 
stems ... 

(3) Shop drawings of all parts except parts of components 
which are of standard manufacture. 



.,,,,.,. 



strength : .^ralkLi% a^/t^'^s^^iisiri^rittg- practice^ r '-.Unless: ,'other- 
>^^:^kHUT-'^^^^^'^ tr '^^^ i}t6 ' * retirements.^ rthe 
latest ^piicatile .Meral " Specifications , ' 6* :in ' ease -*&*e are ■tier; v- 
applicable JFed'eral Verifications,: to -applicable-specif ications^Qf the 
American "'Society "for 'Testing' ffittfriais . ' "Metal -nasa* viiiiseellaneous .mate- 
rial* Shall -copf^rni .to the requirements indicated on. the drawings or 
...referred to in ; thW : %Mlf icatiohs ■ and when- riot' -covered thereby, metals 
: and "mteriaU' of" standard Quality -shall- be furnished;-: Materials .■shall 
^ e ; of ^he.cXassificdtion'aM' grades approved "by'- the Contracting', Officer. 
'inducts "ot ae^ than tnbse-specifie^ : h : er^ln%^^^ 

eoua i'in strength, 1 durability, 'usefulness; ah 3^n^ni&nee::fnr..:tfce,^:. 

purpose intended; In case .the contractor desires to use stock material 

,m% 'mmfScturerspecif ically for' the work ce*er<^byT these" specifications, 
: 'he'sbail submit evidence ■' satisfactory to'-the ; Cbntra-cting. officer- that 
siictTraate^lal conforms. to j 'the' 1 requirements of the ■ specifications, -in 
'wnieh ; cas^ detailed 'teste 1 ; 6f these 'materials may r be* waived^ Whenever 
. revues t^'ito'do 'so/' the' ".contractor shall" submit* to' the- .Contra etingv^; 
-JQfflc^r'tvo edified' copies' 'of tests bf-all : materia Is -he proposes to 
! •use'.'in the sBhuf acture' of the'; equipment . ' ' The results of- '-these .teats.-. 
6hali/^7in^such :;v f6rro' : asto aTford' : means of determining -compliance ■ with 
. the.-applic^ie s specif icallon's'- for.; the materials 'tested . ■ The cost . cof f 
' making ail ; the 'above" required tests" shall be borne by -the' contractor. 
The Contracting Officer shall have the right to -selecti test'-aiia. 'analyze, 
at the expense of the. Government, additional test specimens of any of 
all if the materi^is; 'to! be us^/ '' The^resulfeimsuch^tests and analyses 
sha^ ; be ' c^dns idered of 'equal value tb ; the- tests made by -the Contractor 
tojde^grpfne cpmpiiancevithjthe' applicable specifications #or .the mate- 
rial x(se^.",'....' : '.^; \ r .'J.'.".[ .'■''[[ : ! "\~'.[y .,',',] ., ,' , '- '. . ,"' '"' ... : ' /'.' ' ; '.; ].["?' '.. , :; : , ".'];['■'_[ 

b. Unless otherwise specified herein, the requirements of: 
Sections. 30 .and ,.31, shall apply to. the materials used in the construction 

... of 7thV" gates,. ;.y^ ,. '"':T i .' : ' ;1 ' ; '.' 

[ ,;f \l$-06 : . J ^mmhs^IPv -"a. 1 : -General; -- : -^ll •■■work shall .fee done. and 
'completed" in" a ' thorough, workmanlike manner, and : sha ll--> follow ".the best 
modern J pra^tice r inth^ ; mantifactur^ of; high' grade .m&chiriery, : notvithstand- 
' ing ' any omission from the' ■specif lea tibns a'nd -drawings'* All -work,. shall 
be^done' : by : mechanics 'skilled in their- various-trades, and- whenever, ■ ■• 
possible ;;#ll"^artS : shall bV%de -accurately to standard--. gage to;- facilitate 
Replacement and .repair:/ "..'.'"' ''V. . :.;./''■„".' ', ':'/';.;'...!., .'. , '.' "''"■' : :: 

b. Toleranc es . - Tolerances and clearances specified on 
the drawings shall be closely adhered to and the machine work shall in 
all cases be of high grade workmanship and finish, carefully performed 
to the satisfaction of . the Contracting Officer. Where tolerances or 
fits are not specified on the drawings, the contractor shall follow 
the best modern shop practice for equipment of the type covered by these 
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specifications, due consideration.' being given to the special nature. or 
function of the parts and to the corresponding accuracy -.required to 
secure proper operation. 

£• M achine Fin ish. - (l) The type of machine finish, where 
not otherwise specif ied, shall, be that most suitable for the part to , 
which it applies,. Surfaces shall be machine finished wherever an "f" 
or other .mark denoting machine .finish appears on the drawings,- and on , 
all- -Other surfaces where necessary to insure proper fitting together - 
of parts. : Welding, plugging, or- shimming to correct defects, of material 
or workmanship' 'will "be. permitted, only where such defects -do not affect ' .' 
the strength or Interfere.' with .'the 'correct functioning of the part.. 

(2) So. far as practicable, all -work shall be" laid out ; 
to secure-good matching or adjoining unfinished surfaces, Any discrepancy 
between ad joining /Unfinished surf aces shall be corrected by chipping, . 
grinding or machining to . secure proper alignment . Unfinished, surfaces 
shall be : tr,ue.;to :| the lines ;and dimensions, shown on the drawings, . and ... 
shall he 'Chipped -or /ground .free, of wall projections or rough spots. ... ■ : 

■ - ia-.07v.- : -GATE AMDvGATE STEMS. '= - a. The gates shall'be of the. 
pressure, sea ting qv, ..unseating- type as- indicated on the drawings; Each ■ 
gate leaf shall -consist. of. a rectangular plate with horizontal and . 
vertical ribs. Unseating gates .; shall be provided with -wedges, .to effect ■ 
proper seating, .The bottom surface of the gate, where indicated shall 
be designed to effect,. a surface seal with a Babbitt seat flush with .the 
conduit -floor., .Babbitt shall conform to Federal, Specif ication.QQ-T-390, 
grade 3, . The bottom, edge of the gate shall be. streamlined as shown on . 
the drawings, so that the gate nay be operated in part open position ; 
without serious vibration. Seal bolts shall conform to Federal Specifica- 
tion QQ-M-SO, -half hard. 

*>■ Seal i Strip s ._ - (l) Flood Control Gates. - The seal 
strips of the gate leaves shall be constructed of bronze conforming 
to Federal Specification QQ-L-225, Composition 6. : The seal strips 
shall be machined to. a snug , fit with their bearing seats to provide, 
watertight- joints between seal strips and their respective bearing 
seats. :-. 

'•.-■■ '(2) - Each bearing seat shall be coated with a thin coat .of 
white lead paste mixed in linseed oil, tensed iately after which the seal- 
strips shall be assembled on their bearing seats in the casting and the 
seal screws held in place by lock pins or other approved means to prevent 
loosening.. The seal screws shall be of the same material as the respective 
seal strips,. The seal screws for the .bronze, seals should be provided 



. ■■ ft "~ : (3) -Water 'Supply: -Gates.;- - > Thev 1 ga^e.:.fiparaei v Qna gate, leaf. , ; .. 
shall Have machine finished ^grooves; -into- whieh^he. bronze, sea 1^ strips _ : . . 
shall be-pressed 'and -Securely anchored ,in'.^la^ew: :The:^bronza.^eal. straps...,, 
shall be maJchinedvto a -true '-surf. ace : after. iinstallatioA.Qn.bptin/th^ ga.te^.^ ^ 
frame and gate leaf .- : ;■•';.■■ ■ ■. :.■■■■.,■■■ :■>.■■;:-■;■■-■ ?,.: .,■■;.■ ...■■•;;',•:-..>; .; : .. ;v ,;■-, 

c. The gate leaf shall have an integrally cast pocket in the'- ' 
center-tof th* -^f ■he'tfr'the n&pV The poeKefc-^a«;^vreiBfDr,Ged7by: ; riha 
atf sbiiil -be fitted 'for a solid: tsaganesei bronze. -thrust cut, { -- ..The: .tnrus?. ; ._ 
nut shall-be threaded ; and keyed no the gate stem, and, shall : be designed.. , ^ 
to'vithst^M-'^ .; '■ ,— .- ;...- .:;.:.■> 

''a.' Each 1 gate shall be: provided: with' a rising' typ^-gat^ B.tea ' .. :,7 
capable ' ; of ^withstanding the maximum thrust of the hoist .and. motor ...„.ThA ^ 
gate stein Shall be : made of cold rolled; steel . ■ ■ A: torque plate ...a t the. base. 
of the floor stand shall be provided to: eliminate torque .in, the^gate__ 
stein"; -'' : The' gate stem shall' be 'of - & length to ;suit the- hoist, .and shall .._.,;, . 
be furnished : in sections ' of ■ a'Ttfngth to- suit-. the stem quide Ipeatiqps . ^ 
shown on the drawings. The sections of each stem shall be;. .jointed, ...^ 
together, by solid manganese bronze couplings threaded and keyed to the 
stems l^Gne-: coupling' 'Shall have left hand threads .. .Each stem -shall be 
provided with -stem guides and steady, bearings, located as. shown .on the ,,., 
drawings. All' stem guides shall be. bronze bushed ,and adjustable., -The., ... 
bronze, bushings in the stem 1 guides . shall be securely locked.. into the , ■ 
guide. "; .'';''."" ' ' '- '.'";■ v 

18-08. GATE FRAMES AND GUIDES. -■ The- gate frames shall be' cast ; 
iron of the standard flat frame, flange frame type as indicated on the 
drawings and shall' have -the surfaces machined, and . drilled, to attach to 
the conduit 'linings and the front ■ faces ■ machined .to take the gate guides 
and seal strips".- Seal strips constructed -of bronze as specified belpw , 
shall be attached 'to the gate frame; and frame..- extension in the same manner 
as specified in Paragraph l8-07b for the gate leaf. Frame seal strips 
shail%etifth> following compos Ui.dn'. -.:.--; 1 •■.'.■::: : 

v:-:---vv ; '■.-.■,■ -■'■.•.■'. . .';' ■-■:.. :■-,:■ ■ Percent ■ '■'■■■;; '.. ;.:''■..,-■ 
''■■■•■'' :■ ""' : -■' ' '' : v Cbpper ' "■'■ '-.-.-: --'\ -82-83.;, '.-,., ' ... ' , 

-.' ->.-~. ■:■:, -.,, : '.'-- 1 Tin '-- ;, ,;■•■-■-■ ..6,75-7.5 -.' ...-.- ; : 

■--■'■■* '■ >Lead ■■■•-'-::.'- -O ..' ■ **. 5-5-0: :' , A : > 
■ L -'v ''<;::■ '■■ sine ":■-■"' " * :- : - - ,5-0-4*0 ,;....-.: 

Gate frame extension shall be of ample length to permit full length seat- 
ing ;? vheVthe gate leaf is ; in' the full::open:position. ; The ; gate frames 
for the 1 flush -'bottbW gates- shall be- provided with; .-a-' Babbitt, lined bottom 
seaT to : provide a' Seating "face flush' with thev;co-nduit:floor; to /rcatch... ....,■ 

with the v seating'face' on' the ; bottom- of- -the.- ; gate, -lea ty ; ..^abbitt shall .-. 
conform to Federal Specification QQ-T-39©, -Grade ■■% -- Th^.s, bottom., frame ' 
seal Shall "be bolted to ^he frame; '. The' guides', shall be of ; cast -■ .-iron, .of 
heavy sections reinforced with ribs "as necessary, The guides shall be, .; 
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of sufficient length to, permit the ga£e leaf to be fully within .the. 
guide vWhen the gate, is in the full .open, position. ' Bronze 'holts, con- . 
forming to Federal- Specification QQ-H-80,. Class A, half hard, shall,. 
be used to fasten. the guides to the gate frame and for' seal bolts'. . '. 
All anchor bolts and nuts shall be of stainless steel' conforming to 
Federal Specification Gj3--S-763b,, Class. 301 or 3.21. : 

: '; 18-09 >,;■ MOTOR- OPERATED HOISTS. - ,a. The electric-motor driven . j . 
screw hpis't shall be 'constructed of high, grade ■ cast iron, with provisions 
for attaching stem, .'Covers: to the. top cover plate. . A suitable torque' ' 
plate shali.be provided at the base of. the pedestal., Electric, contactor - 
and push botton cases shall be cast as integral parts of the- pedestal" 
or shall be. bolted to the pedestal and shall have cast iron' cover's : 
with, machine and gasketed' watertight and dust-tight joints-. All gears /' 
shall be of steel, 'except for the worm gear, if used, which shall be 
bronze, ,an4:.properly.'des.igned.. for. the .service intended. ; The. gear shafts 
shall.:::haveVb'rpnz0-lDUShed bearings and suitable provisions shall be made. . 
for lubricating, the bearings and gears ,., Gearing shall be enclosed in. 
dust tight -casings. ,: 

.■..;- ;/ ';b.:'-:v/!Ilie-.:hoist' shall be' operated by an electric niotor with a . 
hand wheel, forehand operation of the hoist when desired. ', ' The. hand wheel;; 
shall -be disengaged by.' means of an automatic throw-out device so that, : 
the handwheel will not revolve during motor operation. An interlock shall 
be provided to prevent the motor from starting when, the handwheel is 
engaged or provisions shall be made for automatically disconnecting the 
handwheel when, the' motor is started. 

c- A stem cover pipe shall be fitted with a flange for. bolting 
to the. top of , the pedestal and a suitable visual indicator shall show : 
the exact position of the gate at all times. Each gate position indicator 
Shall be clearly visible from the hoist push button, station. 

d. The electric motor shall be a squirrel cage type induction 
motor mounted in a splash-proof and drip-proof frame. Insulation shall 
be special Class A, moisture and oil-proof. The motor shall be rated 

at the horsepower required to give a gate hoisting speed of nine 'inches 
per minute and designed, to operate at kko volts, 3 phase, 60 cycles, A.C. 
The motor shall be the high starting torque, normal starting current type 
NEMA, Design C, and shall be designed for 30-rainute .operation at rated 
load and voltage without exceeding a temperature rise of 55 degrees C. 
above an ambient temperature of ^0 degre.es C 

e. The motor control shall consist of a magnetic,, reversing ,. ; 
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',of.,.^pIeV.6.i?.« rj f.qr;ti;e .motor ..^rtiici? ',it.,,i£ to ep.ntr-ol-.and. shai'l: be -rated- 
"tot ' service ' at "480 "voltsV 3" phased £6 cycles/ A ,-Q . .with -1.2GtVO It,; control 
circuit transformer. 

' '.- '■'l'-^'& ,^ick rtsr^ak 'Mi^it vswit^^sj;slifill:.'be .provided that :,wt'll, : cut 
out the motor at 'any predetermined pos ition, an. -the -opening. moyeBse&t: of 
the gate. Al electrical torque switch shall "be provided in the closing 
side o^, the : ...ga^e,.raoy,e^nt. iControl; and ^shall ,te--.a;r^a/n@ed,.to .open ; the motor 
cir,quit^ when the. gate -is ; -.seated .or .strikes ,- an ob&tructio'n././ ■ Jn-iaddition, 
..a.Mc.hacical limit Is witch, ,.s hall ;hie. proy^dpd- on-:..;fche,down,. direct ion <',■;. The 
switches "shall 'be housed '" in oil tight cases and shall, 'be equipped -with 
quick-break contacts with micrometer adjustment . 

. -. ■.'.:, ,:■-.;-; ■■ S*;:-.^ e -'^usb ..button control; .stations '.shall :'be: "provided, with- 
wa^ertigh^'e'nc^psup^S; and . shall;: be,, mad$; a-n : integral ipart-'-ofrthe' hofst 
stand assembly, with "open", "close" and "stop" buttons plainly indicated. 
Three indicating lamps, a white lamp for "in-gear", a green lamp for 
"open'Vand.a-.red^J&mp £er "closed" ^--sha-ll; be furhishe&T;o;h ea&h 'control 
station. -.. If ■ the-; unit jia-s., an; 1 automatic ha.wdwheel.: release^"- the :white' ■" - 
iighjfc.wilL npt be... required. .;-.:■: : ,, ; ; ; : —y. r;: ,-.-■..:■ ,- ;i :- ';■•■ ^■'■■"^- t -'^ ■ 

.. ., ',.;-■ ,~:. ; . ; .:h. ; ,.;• All;-- -equipment; ■ wiring > installed -vby ■ the :.manuf acturer -as part 
pf. the,, equipment .^hall-be placed., inisuitable'duets^'cast-'fin the stand or 
accessories,.^ or- shall-, be. -run: in j steel,, conduit.i : • :■ Insulated wire:' shall? be 
600y oil base rubber n^eting.,;the ; rrequirenientS-;for^ insulated wire aM';-' 
cable as specified under the applicable section on electrical work. The 
wiring .shall... terminate, at, a suitable enclosed ; ,te?Hihal^lock-;i---: ; .: 

■..,„., .,.1, .. Unless., otherwise,-,speci£,ied>.-. : ail eleetrieal".iiaterialSj ( -WQrk- 
tranship and,.1;est : , shall be-in conformity ;with the. eurr'ent; standard rules, 
regulations and .specifications of the-.American Institute ■■■ of :Electrical 
Engineers .- and. of '■ ; tbe : K&tipnal -.Electrical' .Manufacturers ^Association.. , ■'■ ; ' 

.- -.-:.-. i' . ; . -.'^ .\,-:i9TXp!.- ^'^I^QPEBAgeEb; -.HOISTS *. -7 'a. ,-.-.fbe. ha^'-operated , hoists 
shall be,.a. .rnanufaciurer's, standard ■product/'made of ^ca.st -:irqn and::suit- 
abj,e . ; f.pr„ jjanual operation- , ; Mien ; operating. .by. hand the required- pull" on 
the handw.he.el ,,,or. .crank to -open -or, close .the -gate. ■.-should !'no£::exceed. k-Q 

pounds,, The. hoist, shall, be. fitted with ;arbronze.-operati'ng;,nut> ranti*.; 

friction -bearings of, ample, capacity. to ; . carry .-the: -thrust load on the nut 
,and ; -other,. geor.ing. -. -Gears ; shall be ...steel-. with -.waehine cut "heat treated , : 
teeth .to, Resist : - excess iye year.;, ■■Suitable , -provision-shall- ;be..-iBade,K£or I 
manual, lubrication r of ., all,. forking parts ...subject fto;. wear ; . : ■ ,•■., :*:-.■ ,;■■..-.?:. 

',,-,;■ b, :: , - Torque- Elate,.; -. .. : -The floor- stand :-shallr-be'. mounted 'on. a "; 
torque, plate... to, -prevent stem, twist mounting -. , ; Bo Its sf-. ample. Lsizie ishall 
be .provided ; to attach, the. torque plate a : nd -floor, rstand ;.sind;to lanchor'*-. 
the. torque : plate to, the. :fpundatiQn.: ;,; 1; v- .. :■;■-■ :-.■.■;);■ ,..-:-.'- : :,; ■■- vv- .-:.: -- ■"• ■■■■■■ 

..- ■ ...c. .Stem, Cover* *..■■ The --gate -stem: shall be -protected by a ■■... 
cylindrical cover with a cap and a flange for attaching to the top of 
the floor stand. 
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d. A suitable gate position indicator shall be provided and 
mounted on"~the floor stand in such a manner that the operator can observe 
the position of the gate at all times. 

18-11. CONDUIT LIHIKG. - The cast iron conduit linings conforming 
to Federal Specification AA-I~652a, Glass 30, shall be furnished as' 
indicated on the drawings. 

18-12. WAIi THIMBLE. - .a. The vail thimble shall be cast iron, 
type "F", twelve-inch depth, with a -machine finished face for contact 
with the gate frame. The thimble shall be equipped with studs and bronze 
nuts for the gate. 

b. All active bolts, studs, nuts, adjusting screws and studs 
holding gate frame to wall thimbles shall be made, of bronze stock con- 
forming, to Federal Specification QQ-B-636D, Composition 'Kb. 1„ half- 
hard. 

18-13. PAINTIMJ.' - Before exposure to the weather and after 
thorough cleaning to remove all rust, dirt, grease, and other foreign 
natter, sluice gates, valves, floor stands, cranks, and similar parts 
customarily finished at the shop shall be given coats of paint filler 
and enamel, or other approved treatment customary, with the manufacturer. 
Ferrous surfaces obviously not to be painted shall be given a shop coat 
of grease or other suitable rust-resistant coating. Fainting shall 
conform to the requirements of Section, EAIHTIKJ. 

18- Ik. k&' COKTKOL VALVE. - The kQ" control valve shall be the 
disc-arm pivot valve type designed for a water working pressure of lpO 
pounds and shall operate at all heads up to and including the rcaximum 
pool elevation of 591.0. The body shall be made of cast steel and 
shall be. heavily ribbed to support the thrust of the hoist. The seat 
ring shall be of Babbitt accurately finished. The disc shall be made 
of cast steel with edge accurately machined to fit tightly in the 
Babbitt seat of the body. The disc and operating arm shall be designed 
to offer the minimum resistance to flow'. The main spindle shall be 
of forged steel and shall be pressed into the disc. Heavy renewable bronze 
bearings shall be provided for all moving parts . The bearings for the 
main .spindle shall ■ have ad justable rings which bear against bronze washers 
in the ends of the disc hubs, to insure tightness at these points. The 
spindle bearings shall be provided with 'fittings for force feed lubrication. 
Bronze bearings shall be provided in the. arms of the disc, in the cross- 
head, and in the ends of connecting rod . The pins in the ends of the 
connecting rod shall be of rolled bronze. The crosshead guide shall be 
of cast-iron or cast-steel securely bolted to the top of the body and 



cold rolled steel, .The, hoist, shall,, conform to,, the-- requirements,, of . ,- 
Paragraph' '18-09/ "Motor Operated Hoists". . : . v ,■.,.,.• : y ; ;., r ^ : :: ; ■ ;" ; -.- : ---. 

. , 1,8-15- : HBTftELATJOJT. ■ <■■.,-. The- gates,,, gate, hoist = and.f accessories, 
including conduit linings, or wall./thiEble.,-.. shall; be assembled- and, ■■■■■•• 
installed complete as indicated. .pn ; the drawings, ..under the supervision 
of aY representative, of ^the.^ate 'manufacturer, and as. .directed,: The _,-..: 
gate'' £rame''. guides and, the 'conduit linings ; shall be -assembled in place.-,, ■ 
and, bp'ited\ together.. The gate leaf 'shall "be 'placed, in the, assembled • ... 
'frames and the guides securely bolted to them. The assembled units 
shall. theo..be .checked fpr alignment and elevation, and. the structures 
,. shali; be. substantially' anchored :iri, place. After the form work is. 
ep^leted>t the. ends of the ..conduit. linings, the concrete shall be : 
carefully placed around the frames specified. All bolts, .special -tools, 
marks and other devices necessary to erect the gates and linings, and 
any, special anchors required .to-secure.. the. assembled parts while they 
.are/being-.c'pncrete^ - Irj .place, ; shall be furnished : with -the gates. .The 
gate hoists shall be installed" in correct alignment with the gates.. The 
gate stems shall be coated with grease with e soap base or other approved 
compound for protect ion : against' rust. All- electrical, connections shall 
be made' to the rotor operated hoists . The limit ,■ switches to' cut off the 
motor at each end of the gate travel shall be accurately set at the time 
of installation. Vae gate position indicators shall be accurately adjusted 
at the time of installation. 

18-16. INSPECTION AND TESTS . - a. The gates and accessories 
shall be assembled in the shop as directed for inspection and to insure 
that all parts fit accurately and are in proper alignment. Each gate 
shall be opened and closed to insure proper operation. 

b. After completion of the gate structure and gate house and 
the installation of all machinery, each gate shall be tested under the 
supervision of gate manufacturer's representative for satisfactory opera- 
tion by being raised and lowered at least three times for its full 
length of travel. Any adjustment in the setting or installation required 
to secure satisfactory operations and tight closure of the gates shall 
be made by the contractor. The gate hoists and motors shall be tested 
as directed and any adjustments or changes that may be required, in the 
opinion of the Contracting Officer, shall be done by the contractor. 

18-17. G*JARA$S$33. - The gates, valves and accessories to 
be furnished under this section of the specifications shall be guaranteed 
in accordance with the guarantee provisions of the SPECIAL CONDITIONS. 

18-18. TOOLS AND OFEEATIK} INSTRUCTION. - The contractor shall 
furnish a complete set of all special tools needed for the adjustment 
operation and maintenance of the gates, valves, and accessories; five 
complete, bound lists of parts with necessary illustrations and refer- 
ences to permit convenient ordering of repair parts; and five bound 
complete, clear and concise sets of instructions for the operation, 
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adjustment,, lubrication- 'and : maintenance of the gates, .valves and ac- 
cessories furnished under this section. 

18-19. ■' PAYMENT. - a. Payment for designing, 'furnishing and in- 
stalling the gates,, guides, frames, valves, stems and hoists, a ; nd con- 
duit,' linings will be made at the applicable contract prices for : .Jten5 : 
Nos.-79-and 6h } '"Gates and Accessories"". Payment shall, include all 
necessary accessories hot included under any other item and. all costs, 
of furnishing the services of a- representative of the' gate manufacturer . 

b. Partial payment up to TO percent of the contract price- 
for each item but not exceeding the manufacturer's price to the contractor 
will'.be made when the equipment 'has been satisfactorily .shop tested and- 
delivered complete at the site 'of the work. 

£. Final payment of the contract prices will be made after 
the field -tests are satisfactorily completed in accordance with Paragraph 
18-16, 

d. Payment for testing shall be included in the" contract 
price for "Gates and Accessories' 1 . 
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_,.... . SECTIGII 22 

- ^f{ . . v f ■ ;' J ' " : ' TRAVELED CRANES 

• ,,..,-;.,•-... ■•■.,,.■■*■;.„,.,.,,. .*,-.:&*#»* 8Cj.,TO4 85), •:-;<■.■: ,-.•■ 

, •..;';■ -fiS-iOi;. •; v: S.QOPE» - ^iJiig." section,, covers tbe.'designl^g 1 ,. ^anuf'aoturdlng, 
" " ;i ^ nfci ^.: a ^^ ril iy :^n^tall^iw, : :- ■ fieid testing ;&&■ .placing;^ -isat^s- 
- 'factory* operation the overhead travel cranes in the Water Supply Intake 
Tower and the Flood Control Operating House-,, complete, ; vith all appurten- 
ances. '■;' ■■'-' "■; "-' -"~ > ■ ■';;■ \, '■';;■■ ' ; /;.;;":.' V' '.'■; ' „'.. ;■"■>.; .. . ,. ': ; : .,.,,.. fr,. ; 

22-02. APPLICABLE SPECIFICATIONS. - The folliwing specifications 
form apart of this specification. , ,..-...- •■< ■< -■■'■■ 

.,,--• ,-. --'-■^.-■' ;gh'af t_SteelV- "Steel for shafting shali conform to one 
of the following specifications : 

,'+■;,■■■ .;-•■- ■>■ ■■*?*■ -.-.■ {£j /'fedetjd Specif. icat ion \QQ-S-633av for- "Steel Bars. 
Carbon, Cold Finished" arid"H6t' Boiled (General Purpose)." 

.- 7""' ' 7 '' : v 7:\ 1 {2")^'P6d^r'«ll Specifi<jation'QQ-jS-62^a for "Steel !:Bare*U 
: - -Allby , ■ Cold Finished _ and" Hot polled ] (General Purpose ) '\ ■ 

:, \(5) Applicable, specifications of the Society. of Auto- 

motive ■Etogineersy inc..' *"' ""'. ".■'"' " '.•'•■ '■■'l-' ■.■"- ' .~:',i-. 



Applicable A^^spe^fications;. ; . •'■'. 

: ' '. ' V, 5^. Ste'e.r Spri ngs . ' '-. Steel springs shall conform to the 1 Jre^uire- 

^mentr o^ASM'-design^m Al25-5e:^J ! Heat-tr&ated, Helical Spings.",;^ 

£• Cr^ Wheels' , " -" Steel for the fcridge and trolley wheels 
shall conform to the applicable requirements of ASTM designation A57-60 
for ''toltip^-Wear brought . Steel Wheels.;', Class C, Rim: treated* ... 

1* ^ ire Ro pe. - Wire rope shall conform to the requirements 
of Federal Specification RR-W-^lOa.fpr "WlreBope, and. Wire, Strand," 

Type 1, Class 3, 6 x 37, improved plow' steel," fibre core, preformed, 
regular lay, uncoated. . ,. ; . ,,.,.- 

.... . £• . Set Screw. - Set screws shall qonfo3r»;to the requirements 
df 'Federal' Specif ication "FF-S-103a for "Set' Screws-!' . 

'' ' '"'"'''"' f • '" Machine " Screws . : -'" Ikcliine screws shall conform to the 
requirements of Federal Specification FF-S-ga-for..,:' Screws, Machine; Slotted 
or Cross-recessed" . 
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g. Cap Screws . - Cap screws shall conform to the requirements 
of Federal~Specification FF-S-85 for .•'.'Screws, Caps, Slotted and Hexagon 
Head" or Federal Specification FF-S-86 for "Screws, Cap,, Socket Head". 

h. Washers . - Unless Otherwise specified or indicated on 
the drawings, cut washers snail conform to dimensions specified in ASA 
B27. 2-1958, "Plain Washers" for. size holts, used.' Lock washers shall 

■conform 1 to the requirements : of Federal Specification EF-W-84 for "Washers, 
■Lock (Spring)" or i^''Ba7r'iV^8'?P?./'^!^.■^i^e^fl/^.■lleavy spring type. 

1. - Rails. - Rails shall conform to the requirements of ASTM 
designation AX^^jSoTfor "Open-Hearth Carbon Steel Rails", No.' 1 rails, 
ASCE section. ■,.*:. 

1' Specifications . - Unless otherwise specified, all applic- 
able requirements in Sections 30 and 31 shall also form a part of this 
section. ; v - 

k. General Design . - The .Overhead Electric Crane Institute 
Specification 49 shall govern design where applicable , 

22-03. TYPE AM) DESCRIPTION. - The cranes to he furnished and 
installed under this .section shall he of the indoor, overhead travelling 
type, equipped with a single trolley having a single electric motor- 
operating hoist. The crane in %he Water Supply Intake Tower shall he 
of the top running, double' beam type. The crane in the Flood Control 
Operating House shall be of the top running single beam type. The 
double beam crane shall be provided with an auxiliary I-beam trolley 
complete with lead bar, having a' capacity of 1,000 pounds and installed 
on the upstream beam of the crane, ,The bridge travel and trolley travel 
shall be hand operated. The electric motor-operated hoists shall be 
equipped with pendant controls operable from the main floor of the build- 
ings. Power shall be supplied to the cranes as .shown on the electrical 
drawings. ; : 

22-04. CAPACITIES AHD SPEEDS. - The capacities and speeds of the 
cranes shall be as follows: 

1. Rated capacity of hoist,. tons . • , 5 

2. Hoist speed, feet per minute 20 
- 3. Bridge travel speed, feet per minute Hand operation 
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32*05, W0RKMANS&K - Workmanship shall be of the Highest grade ' 
and in accordance with the best modern standard practice. Parts shall 
be machined carefully and accurately to Jigs and templates, and all 
like part's shall be absolutely interchangeable . All parts shall con- 
form accurately to the "required dimensions and shall be free from defects, 
All bolt hales shall be drilled accurately to template to the locations 
called for on the approved shop ox working drawings. All machined sur- 
faces shall be faced true. All working parts shall be arranged for con- 
venient inspection, lubrication, adjustment, repair and replacement. 
After the parts have been accuracy fabric a$$<Mnd finally machined, 
the cranes shall be completely assembled and adjusted in the shop, and 
there shall be no later fitting or changing of any "dimensions on the 
shop drawings to make the different parts fit properly together. 

22-06. DESIGN REQUIREMENTS, - l "Each crane shall be of standard manu- 
facture, and designed for the purpose 4 for which it is to be .used. The 
c5«ne shall operate vithin'ihe space shpwn on the plans, with adequate 
clearances, Structur.aV'design shall be In accordance with the American 
Institute of Steel Construction (A.I.S.C.) Standards, with factor of 
safety of. not less'tnsn five (5) vhen under, the rated capacity loads 
and based' on the ultimate strength of the material used. 

22-07. MATERIALS. - No material s&all be used for any pur- 
pose -for which it has not been previously used for a^suitable length of 
time to prove its adaptability f r or r the, purpose intended- Before start- 
ing the fabrication or manufacture of the cranes, the contractor shall 
submit to the Contracting Officer for approval specifications covering 
composition of materials to be used." If requested, test 'bars and' samples 
shall be submitted., Materials, «°t meeting these specifications or fail- 
ing to conform -forests sfcall riotVe used. All materials used in the 

crane manufacture .shall be- of "&tat class quality'. , * 

' - t 

22-08. BRIDGE. - She bridge shall consist of Steel riveted or 
welded girders, or rolled steel beams of suitable size and section, 
properly reinforced by diaphragms and stiffeners to withstand all strains 
of loading and impact during operation, The operating. machinery and ; 
other exposed parts shall be suitably housed so that the exterior of ;the 
crane will consist of smooth surfaces of pleasing appearance. f Girders 
shall be so designed that stresses produced in the lower flange by the 
maximum load shall not exceed 1/5 of the ultimate strength of the mate- 
rial, while' the stresses in the top flange shall be limited to the 
crippling formula employed for compression members, and by lateral 
strains, due to starting and stopping of the bridge suddenly when fully 
goaded. The maximum vertical deflection of the girders, produced by the 
dead .load, the weight of the trolley, and the rated load, shall not 
exceed .00125 inch per Inch of span. .Impact shall not be considered in 
determining deflection. Girders shall" be rigidly connected with the, 
end trucks, and shall be of such design and construction as to keep the 
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entire, '.bridge structure square and- "in" alignment; under .all. opeT at lhg. v con- 
ditions. 'The trolley trade rails -sii'all be welded to the tops' of 'the;;/- .' 
bridge girders, and: shall be provided with approved type fof end stops;*;. 

22-09- BRIDGE TRUCKS. - The bridge trucks shall be of ste&L son* 
struction, thoroughly 'braced, welded or riveted, and attached to the '" - 
girder? with turned bolts, with r all holes drilled and reamed after . 
assembly of parts; Safety lugs shall be provided to prevent excessive. 
drop in case,, of axle failure. Substantial guards shall be provided in 
front of each wheel and shall project below the top of the runway 
rail. The entire truck shall be machined as a unit, so that perfect 
alignment of all parts is assured. Bridge trucks ; shall have approved 
roller 'bearings, and, heat treated chrome nickel steel axles of the 
rotating or fixed .axle type. 

22-10. WHEELS. - Bridge truck and trolley wheels shall be double,. 
flanged cast iron, chilled iron, or :;%fcieei,' : of 'ample -size, machined ta;- : . 
uniform diameters. Axles oh trolleys ^shall have anti;- friction roller ,-_ 
bearings and shall be mounted so as to be easily removable. One wheel 
at each end of the bridge- shall- be ; ; driven by the cross shaft. The 
driving pinions and gears shall be'- protected by approved guards, . 

22-11. BEARED. - Anti-friction roller 1 or ball bearings shall 
be used on the trolley and bridge wheels and- gear shafts. The .cros-sj 
shaft and other slow speed intermediate shafting may be equipped; srith 
sleeve type bearing's having, removable" bronlze linings, in accordance with 
the best engineering practice for 'the application under consideration;.''' 
The hook shall turn on ball or rolled bearings . The roller and ball : : : 
bearings shall be Timken, Hyatt, S.K.F., or approved equal. The bearing 
housings shall be split or so designed as> ; t 6" permit easy removal of the 
shafts. All bearings shall be provided with' oil ; bath or. pressure' lubri^ 
cation, and, shall be designed/ : as 'far '^s -practicable, to exclude, dirt . 
and; ^0; prevent "leakagd df oil or 'grease-. '■;-■ ■ ;:■,/'- 

: "J^2-12.:'";BiilDGE 'BRiyil. -;:The 'crane shall be "driven -by one wheel ; 
at ..each end; : o*f : the bridge . The ■operating; wheel, f or- the -pendant chain 
shall be loeatepas ;:shown : on . "ih'e- drawings .- 'Tiie "srane.. shall be. driven. - 
at 'each end ^from^aVcross-^haft, 'running the. full length of the bridge* 
afeeeross;shaft; ; shall be of ample size, and shall be supported, at / ''•' .*• : 
frequent intervals ; : to prevent undue deflection or "whipping, /''// 

r ;.. 22^13. \.,^pU^...\T'^K^?^T^^ e ' sh ^.Pe,?fr gelded rolled; :■ 
steel,.;; or cast steel" construction, ! or a. combination .of both. ..\ The } ; ':..''-- 
frame shall be frigid; unit, -designed to transmit the load. to the bridge 
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Brum bearings "and supports for upper sheaves shall be located so as to- -\ 
equalize the ioad to track wheels as nearly as possible . _ The entire 
trolley frame shall be machined as a un^tj so ;that perfect alignment 
of all parts Is assured. lEhe trolley shall be provided with suitable 
bumpers at each end, arranged to meet the end stojps- squarely. 

22-lU. TROLLEY ERIVE. - The trolley shall be driven -by> one jlViVing 
vheel on each side" of the trolley. 'She trolley drive mechanising fop* the 
pendant chain shall be located as shown „on the drawings. 

22-15- HOISTING tJRDMS. - 'The hoisting drums shall be,, made- of high 
grade cast iron or steel/ and "shall be designed to withstand the msx.l-t , 
mum bending and crushing loads. The drums shall be so designed that 
not less than two , complete,, wraps^o|, hoi^st ing, , rope^will^remain , in the 
gre&ve^-'wheh' ihe-'Mbk^is^'a^ i'^'lowest 'poEiiian :: for*;^i:jlift s sp§ci#iea* ■{.'. 
Drum grooves shall be turned from the solid metal. The druns shall be ' 
grooved- -right and left ,hand. ;. .^he.,pi|ch diameter , : q.f th.s-^rijm shall be 
thaf ^l^red^r^fie^^e'-'iatiT^ 1 acfrirer; "tip " t«he'.„si"5« ■ v^^ind ? 6£ r#pe .-<-?,,. ,-,.. 

,,..3 -. ■■■':; -V'j'-H^K.fVv viSLV^S'J :.i':.ii' - : > • l''r '- !i - ;i * • '■ - J-.-.,.-;.'.—'- ■ *..-.--.. ■ .-■: ...... .. 

USea .■■''"■" 'y v./ ,;,./_; ;.,,, ?; v r ...,;'., .,.-,' ..;,,., r ,,; .-;-,<-,*- ;f^-'V«VvO ;v;ip ■ • birWU;-'.';,^ 

22-16* ; 'lOISflKG'^dfi^-' '- • <, '%e' : aois%iri£f rcpoa '"nliaijL be of 'proper . 
design and. construction „ for. j^an^ser.v.ie,e .„. .£.,i ^--^^used .in the 
design "of- : ^ej;r^^^t£all ,rioV be; ^ejaf <•? '.th^.^'5 .^e. .niteia^ freaking ; .:-;> 
strehg^' ; 6f^'^e v 'rojfe^- ! ^--■'■i'- lil f >; ; hv '■;",:'■'; y'.~\:'7 : 'Z "'...;. ,: :,;;"":...,. ..,,.',.,... «,;.: 



22^L7- : /SEtE&v^...;^ : ; : -M^ 
ironv- ;; ShWaVe¥- slhaWibe ^rbVidfed : vith : '- bronze" buskings' o^ [ ~^4-^rdci^ftrj.,ic 
bearings, «ad shall have finished grooves of ample depth, the pitch 
diameter of the she^s^sha^ : be f ^at,. ^e^ixed,,b ; y; the? rope, manufacturer . 
for; the s&^-ian^k!^ '/i.'-^^"^"^^^''''-?;^^ ^/^ I" - -^' 

-: 22i^V ,v >'^9T^;S!^^^^ 

consfc^ctloW/;'-'^e_1te^^ eh^-ba^Ll -,;;,"-.•- :■-. 

or rMSbexr'thru'^ j^eelyLoaj^he^ 

suppo'iii'i.'-^"'''"^"'^ ( iJ '''' ; : ; "---V-^ "'•'• *■"'"'■ **■ '"'■;'';" ■-'", •■-'■'/; ^".'T ■ -'^' '-'"'-!■'■■- ; ' • ^>-,r 

22-15; . . GEARS AND : .SHAITS . ., - All, pinions . shall be suitably^, heat - 
treated; ' f orgeii'-'- alloy; "'st|il-;^' £11 b-tlie'i*; ; jgea^^'^^^^:^'^:^5f''' : i^fiedled.. - .Q.as^ t , u ,. : 
steei/'forg^d-slieeiy^ gear' teeth 

shall be machine cut . Ho gears or pinions shall be overhung. All 
shafts- '■and'trucifc; axles shall be of forged steel i All shafts, except 
the bridge drive cross shaft/ shall be machined true to size at gear . ' ;. 
seats and bearings. All shafts shall be removable without removing any 
parts keyed to them. 

22-20,. LOAD BRAKE. - Each hoist shall be equipped with an approved 
type '6f 'automatic load brake designed to automatically hold the load, and 
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lover it without acceleration, under full control., "by pulling the operat- 
ing .chain in the lowering direction. ". 

22-21 .^OPERA^W ,,'Bae operating wheels shall 

he shrouded and shall lie., equip|ied| vith. swinging chain guides that will- ■/ 
permit the rapicL handling of the operating chain without :, gaggi'ng" of '■■ 
the wheel, and will also permit a reasonable side pull on the chain. 
The pendant .operating ; chains shall "be, sheradized. : '' 

22-22. BRAKES'. -"' The Hoists shall he provided with two independent 
braking means, (l), an automatic mechanical load brake; (2) an electric 
motor' -brake',''"; Either' the', automatic I6a& brake or the motor -brake- alone ■ . 
shall. be ; -sufficient to sustain the' rated'; Id ad in any position.'-' v v '" 

,22-23. ELECIKECAL WORK. - a.' General . -.' All electrical equipment/ 
materi : al^. : :ahd .:w6rtoianship '. shall conform to .the, applicable current, .stand--. • 
ard -rai£s, ::: regulations,, and ; specifications of the:; American Institute of -<\ : - 
Electrical -Engineers, the -.National Electrical Manufacturers 'Association,. ■ '. 
the Underwriters Laboratories, Inc., (N.E.C.), American Standards Associa- 
tion and Section, INTERIOR ELECTRICAL WORK, of this specification. All ' 
motors .shall be .insulated with special Class A moisture and oil proof 
insulation.' ;. 

]°* Electric Supply . - The elect ic supply will be kkO. volts, 
3 phase, 60 cycles. 

■ : ■"£-•' ^Co ntrol. Box . ;-.: . The control box including a full voltage 
magnetic smarter "shall be mounted . on .the hoist and the unit properly 
balanoed r . :-.The pendant. 'push button, box 'shall have h sets 'of buttons, - 
2 for up -down of boisi,' one for inching "and '^a dead manbutton. 

■■■,- d . :Motor .:. * .The motor shall be of the .squirrel cage type, and 
shall haye^ampie 'edacity : for., the duty and speeds as specified herein. 
The capacity of the '.motor shall be such that the specified performance, 
of ; ijhe crane" at" rated load will not demand more than full load' motor 
torque. The motor shall be insulated with special Class A moisture and 
oilprpof .insulation- 

e. Limit Switches . - Limit switches' shall be provided to con-' 
trol the upper limit-Sof travel of the crane motor. The limit switch, 
shall be of the totallyrenclosed safety type operated by the hook or 
hook block.. The switch 'shall be readily accessible for adjustment and 
repair and shall be reset by' reversing the travel of the hook. A suit- 
able enclosed type limit switch shall also be provided to cohtrol the; 



hoisti^ ; %SMie ; ?^SacIJ'^e^l^/ %giii ^essfiig'^ load-fri*iit£r;.;*han, -g5&,pf 

overload, ■'i&^i^*lfit^*i^%tfeff«^j5^'^*^fV- t -'^ p^e^nt tte i&olat ;*:■,/ cp-: ■- 

from ^ r aMtng" ■ "ilfe i; lo sff ;" •'■' ^&« "Sues** -sham-Su^ymat £ G&My : reset- fupdtt ~tti*ci ;*.:. * -;, 

remoVal'd^^ 

minimum ^^»5Saf J *■■*]# ^dJi^eani^-efiSy ^ala&^pl&G^ent i- *■ ' l -Ttx&-idver^<: wt'. 

load ^tf^Iff- 3 *!*^ to -one ^ -:•:.'* if.'vSs.; 

apjiM^^f'dece&s^y^b -as^to^ tlj«t '1±te ^'iribtffr' sfcall' ewiplyH^ith- -«a3s- .applies 
able safe^^&WS^ I'l-b^.V ^'^v'^os ^J- ;- - : iH^nn-- ?i^.:i*L-r.:>.*jx,?.':.i 

^d^al/'Sp9<S^Sea1eiGto ■■iflt-B^Tis ''for /^BtfK&f ::fiUtB:,*v Sfcu&s^ apg: ■■Ej^cSlwefcs .'.-'./ . 

(an^Mater&alhfoa* Saine-)";'f- r <aass 1 --»iP and shall ^.-.Affi^ieari^ 

diiaeiS^lOiEs^ s^mi-finis3aed' witto hexagonal hefedsRiandl (jcJlIi*ipunblied;^exa-'*^.Aj;r::, 

gonal e^bV ? ; m^ eaia^Yci ,n: 

Class ^ieit .'^ Bits 'for 'belts? sabjest'to Mbpai^toH saad>:i^refc|.!ii6nt changes;; -fn^' 

of l&affi: shall ^be^etatred: by effective .;Sx»k^<tevitofe&~I^>:.a<&W 

are used, both shall be of standard thickness. i-i-viuul-ziy^ 

- 2£iS6-,.'' i i-iAfeICfla?ION£ *' *-■ ".'l¥i]britE3to±cm-.t£f 3a2& itiiechant^Sl^pei-atliig' -parts 
shall be by^iaW'elf high^preistfur^' i^eaB^ ■■ 

type fittings shall be used. The lubricating fittings of journals or 
bearings '■■■tib^&Wfdreti&ffly. ■a^c^Bs^bXe:3ai^y-' where? necessiar^y'-Bh'all &e- piped 
to converiieb&'piintis^ using copper ■&t:\tztt&-^3#&®t^m$le.-tez&i--- a&equataely~- 
fastened. The contractor shall provide a hand-operated grease gun for 
supplying^ tb& -i&bricant-; for; ea^fe-feranev' i ; 5toe' ..#tease guriv'shlli: have- a : 
capacity <©r ! app^roxiiflat'ely^lk '6"unc&s ■Ac^es-'grfeefee gaM'-sb&ll- be" scre.^6^e*.*-" : - 
ated by^eanS^of a -X&g&T&t>&teW^ey.&&^&i& b'e>'-cc^^tef^tb; i :h'?avy^'xc' . . 
duty./ f lexibfl*:, metallto-'^dse'. an&s|Jall^nreofcpling; tiultttft* tf&r-tfee - : ,.%'/■;•-■ 
button-head^type fittings'.-si-^- - ^' -- f - f^iv ■■x.:v^-.-v- :■. :u v—:.'.-;/;-.^. ■■;■;. !.■•;:: 

■ '■■es^i;-A-1iJJRE3!Ki3HElS iOT&viSOOLS-i'- 1 '^ .A- complete- set.; .bff.-'Wrencbe'Bi" :awa^,too3»^: ! v 
in a pressed-steel tool box shall b^ft^isbjed^ 

shall be of sufficient quantity, variety, and type to cover all ordinary 
maintenance usee in connection with the crane. Each tool and wrench 
shall be stamped so as to be easily Identified as to Its size and use. 
Provision shall be made in the tool box for mounting the grease gun speci- 
fied in Paragraph 22-26. 

22-28. NAME PLACES. - The name plate showing the rated capacity 
of each crane shall be attached to one bridge girder in an approved loca- 
tion, so as to be legible when viewed from the operating floor. 2he 
crane .'manufacturer will be permitted to supply and attach to the crane 
structure, in an approved location, a name plate showing the manufacturers 
name and address and the trade name of the equipment. 
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. 22-29- : FIEH> TESTS./ - Aft e& installat ion of the crane has been 
completed and as- : soon as conditions will permit, the crane will "be sub- 
jected to field tests under actual operating conditions to determine 
compliance with the specifications, and to demonstrate that the equipment 
has been properly erected, adjusted- and in perfect operating condition, 
ready for service. Should any defects develop during the tests, the 
contractor shall, without expense to the Government, correct such defects 
as are due to faulty design, manufacture, or defective materials and 
workmanship. The tests will include the recording of lifts, and the 
operation of the load "brake with full rated load. The field tests shall 
he made under the supervision of the contractor and will he observed 
and witnessed by : the Contracting Officer. The method of making the 
tests shall he suhject to the approval of the Contracting Officer. 
All necessary apparatus -and equipment, materials and instruments required 
for the. %ests shall he furnished "by the contractor. ! The services of the 
Mari^actib?er' s^Er^^ will be- included 

in payment under the:: contract v-lump 'Sum "^prices for Items "Traveling eranes". 
Thefi£tecis.ion;;of:^the^:Gontracting : Officer -as to whether or not the 'con-----:'-' 
tractor:::has:rfullfilled : -^hiB^:ol^i^tian--imder'- , the contract shall he final 
and conclusive; ^ ■ - ■' 

22-30* PAI3STIKG. - Unless otherwise approved or specified, the 
cranes shall he. painted in accordance with Section ko, PAINTING. 

--,'■ '/22-51. ■ GUAKAIiliTEE. ; ~ ;;: i&e overhead, cranes shall- be: guaranteed in : ' : 
accordance ; w'itht>ef -guarantee of the SPECIAL COIffi^TIOHS. : 

22-32: ::: $&BW$. : ' - 'Payment-will be made for the furnishing and • 
insiallation of each crane "will be made at the applicable lump sum : -cdn- 
tract: prices for Items ;Nos ; ; : 80 and 85, ^'Traveling 1 Crane".- Each : price ;: 
shall cover the cost of air labor, material, and equipment, and perform- 
ing of operations in connection with the installation of the crane 
including any piping, 1 fittings, fixtures, 'and appurtenances, and all 
other items: incidental- to completion in " accordance with the' specific a- ■ ■ 
t ions ^herein and the 'applicable drawings ;;■ r: ^'; : ' ■ 
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23-01. SCOBS. - Hals section . covers thejtonisb4ng and inistalla* 

•■tioniofrtfcerdi^el^efegine'-^ „,,.;,. , u > v . 

23-02. GEHSRAL. - !Hie set shall ( cons ijst of .a diesel engine, 

.--fti^eptly qonnected;:th-roup'' :: a' ;: f |esci3£e .cou^£ing^t6 ; a; reyQ^ng^ . field 
synchronous -type alternating-current generaioi 1 H/itn a'direct- connected 
exciter, all mounted on a common cast iron or, strudrus'al steel base 
and "bolted to the floor* "''-The J s : ei f: ^al:i :: %e "Equipped with a storage 
■battery and electric starting motor, a "battery- charging generator, 
fuel-toil- t ant; piping, ^^'^it'^plpil"^^^^^^^^? >' ..and ,3^1, p^jjeE- -necessary 
appurtenances- .for • a : 'compilete; iti'staliatlo^r _ ; %{<&. sf j, '. sjhj^l^inqiude!. a 

;$ulfca"ble^:eKel*er 'f IJeld- ^liSdstat /for : imo^)jit^% : pn; tfti? : [$$%$X. A^t^l. 
panel ^ich; £ha£l -be ? : ihs^al3.ed} acc"br^Lrig''t^; ^Ction^, EIECJ^Afc. .WORK, r . 
INTERIOR. This paragraph and paragraphs 23^U ; '^d "23-05' describe con- 
ventional generator-exciter equipment, pp^^yer^ equivalent equipment 

: Qf:;thfe-::same^butput' ; ratii^ : :'B^\fing no Toxv^^ K ]^'%61^^v9:^^f^tf^k-,^ 
for ;$he exc3rtatiQ& system fray 1 b«T furi^s^d in;i^ 
equipment .^ubject'^t'o spproy^ b^1&<^ , .... 

;.;1: :;>.:'.. „■, ms a;^3 Rating . j ■^■1^i^nerat&r ; ' shall^e ; : 3-ifcas^,; ^ife volt ,' 60 . . 
^eyele> l8oil : rptt^3 : '^re^t^- ; and^ Jot, 

93.75; kvav> at 80"per^ent^pe^er :! factor'. ; ""' ■'; ' 'r'; '^'JT^r T'.--- '■■ "■■ '-'-.- 

• v --" 1 ^^'bi^ .. Contract Dratri& gs-*' 1 * ''l^. : c6ntr^cirdr^n^ the 

;:general-arfaBgemeEtt>of t^e'-'geaerafor's^'together^^th its''i$Q^ag!? 
^tankjjsilencer>?pi^^ ;: lf/,'any 5 depi^ul^ 

.^drawings •^e.^pr.oposM^^ 

;,and;;the ; r^asohS.i^ ,0fficer .. 

fpjr Approval -v^ 

.■.•.'.'ift-!!.:.!! '■■■'•■: ■r'fT; \f:T.-~ :-.'i v"i''-.-" 



qif ;-thte.;Co^ractiiyg Officer. ' :iv3 " : - : T 



c. Standard Products . - The engine, generator, and all equip- 
ment, materials, and accessories shall "be essentially standard products 
of manufacturers who have had at least 5 years experience and are 
regularly engaged in the production thereof. Where tvo or more units 
of the same class of equipment are required, those units shall "be pro- 
ducts of a single manufacturer; hoyever, component parts of the system 
need not be the products of the 4 same manufacturer. 

d. Material and Equipment Schedule . - As soon as practicable 
before commencement of installation of any material or equipment, a com- 
plete schedule of the material and equipment proposed for installation 
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plete schedule of the material and equipment proposed for installation 
shall "be submitted for the approval of the Contracting Officer. The 
schedule shall include catalogs, cut s , diagrams , and complete technical 
data including rating curves. 

e * Shop Drawings . - Complete shop drawings of the engine- 
generator sets shall be submitted to the Contracting Officer for approval 
in accordance with Part II, SPECIAL COMDITIOIS. The drawings shall show 
details' of installation including electrical' connections and shall "be . 
fully dimensioned. '" " - : 

..'"'jr. Operating' Instructions- . - Complete ^operating and lubricat- 
ing instructions, mounted in glass-covered wood frames shall be- provided 
for each unit and shall Ibe posted 'convenient 'to- the equipment when directed 
"by the Contracting Officer.; 

: ; g V : ; /Miscellaneous .'" -Items . ."'. - ' "' The diesel engine shall he furnished 
with : the "following : ?misCeTI&neous items: :';.,.. ;. 

..- ■iX): ^Sp^cial-todlS: for' : regular operation, maintenance, . 
and;overJaaul /.of^ehgihe. ';,;.-' T\.': ; ..; :':': 

: . ;'\ (2) Tyro : s^are : ^Se^0T riotTJues. : , 

(3) Engine foundation holts and sleeves' shall he fur- 
nished with the engine atid delivered 'to the site -prior to delivery of, the 
engine, together with manufacturer's installation instructions. Bolts 
and'" sleeves : shall : he; ; ;inst^led hy -the contractor 'at the -time. of pouring 
the concrete foundation for ' the' 'engine. /■' ' ' *■'■-'• • 

23-03. ...DpSEL T EKaiHE f - a. General . - The engine, shall he a full 
diesei''vert i icai' ;; b^';veW;t3i^e, two or four cycle, ■mechanical, infection, 
single s" acting,' or opposed : truhk'pistdh;- : typ"e; capable r ; of operating con- 
tinuOTU3ly>n ^ engine shall conform. to.the 

manufacturer ' s standard' design ■ and construction for Engines; /of this . - 
type' and. t^tingV '.''. "the 'net horsepower" rating, minimum engine". equipment, 
governor performance, ' torsional : vibration, critical speeds . and construc- 
tion of fully assembled engine generator set, materials and workmanship, 
shall conform to DEMA - "Standard Practices".. The engine shall not be 
required to bperate at a rating higher than the manufacturer ' s published 
ratings, for the speed at which the engine; is,'.' offered, -and after deduct- 
ing the power consumed.' by the attached engine -driven auxiliaries, ' the 
net brake horsepower continuous rating shall not be less than the power 
required; by. 'its, direct connected alternator, and- exciter when delivering 
its full rated YM capacity %80fo .power factor. The. engine shall, fur- 



or damage .to -the engine, .-.■, IsO^iapre .te^Sepofe^ 

nc4'^x(^eJ: ! B|.,B.s-,i. £&•■ two:4c^clela^d-tfaturm^ 

' "''ing£ti§ny^m&>, 13£ 'P .s...i ^rWiW2nterCQ-0le3i"' %Sr;^bVp vpv^ : i r wit&&it In^r 
cpp1^.#c^ 'spe?4; ^ l& e 

emin^,^' ;^^^ nOt-:teccee^^80& /r,p.m.\ '-^Co ■■ 

c^n^exf-^Qcfe. ^htaXi .'"be : <i^,.aEfe f ;pieee^ .eo'n&t^t ion. vitb' ^emoVable .liners . 
Ma^-an^^a^c*^ rpd^arifigs. *h«Ll?-Tae'vof - th#-pj?ecasiap;:reiSa^i^ : . : 
type i '"i^Qgine ' of /th,e.;:tw0~cyc.ie' type. ;6b.aM--l>^'*(iuipped'''witii : a bu'ilt-in . 
engine-driven scavenging Mower. Engine of the four-cycle type may "be 
e£thj$? .ne^.urplly-.aspiareebea; or, super^^ged^jo^ever^'tthe toaximum cylinder 

:i £r£ssure l of a superdiarged..-^ine^r "^ 
engine normally aspirated by more than five percent, 

J ! -'be',^|antc*Ei:^sP^ 'vAtbiindiVidusl .^s^m^-~^^^oii-'tpzzt^'^-^w^ • 
cyi^er;'or--s4ngieipuBsp : . v^t a ^dividual intfeetiori^^zl^s, fo:f.;each. ., s ;• 
d3^Q^B*\-A/£uii ,; Kfilis» fftarainer/and-tuiX -flaw oil filter ; shall b^ pr^r 
yi^,:^ :mpuntedyon ? #i^ unit^-MAll ttieX ;oUl- piping' >fbr the engin^ .shall 
'be ;^tialied- ;Comp|e$e 'ineiuding' connections to £he fuel oii'&tprjage : ..^ 

tank* '...-,. ; f.-r...,.-.- .. -<■:;. 'r '.■.'■'-*'■"■ ■ '• .">'^-! ■'■■ ; -- ;J lj: .' ■*•.■'-''• . ■; -" ',- ' -\". ' T\ . v . . ,/'. ^ ,.; ,V ; ;. 

.. , , :'*.'Z v'.-evi ^ I^rjjc^in^Oil/ ^rsttem^ J -" ^Eh'e L lubricating 'oil py stem ,,,, 
$0X b!e^-pY^'^,^ipp:pre3asare' -type?! with the" -pressure . beiig; Supplied: by 
■ a tiftjLJfepia.; engine-drive^ gfcar.;p«mp? with .necessary relief ■ vaXves. . and, .: : . 
'■ pressure reg^'a^pr^> ; '.v4 i fu.ll'-flbw;:(&t^alner- J and a full- flow type. lubri- 
cating oil" filter shall be provided. Bie engine shall, be of the wet 
.t$VPfjp .type, 1 ^th,«^--'Oil*»toredin^tIi*'-«tel!Be- crah&case *u^ without the,. 
"'"^ces^Ityj.of "an' auxiliary- 'tank.-: /All: lubricating;, oil' piping ,sh;all be; * 
v cdlpyt.ely"'.ins?t ailed on r tbe, unit . - : An .;oil-pres sure -operator ., safety ■ .: shr- 
off shall be provided .to shut. of f^the;-engine. when "the -dii pressure 
is too low for safe operation. A device shall be provided to cut out 
. . .the. . pM rOTftesu».e«afeut?*?ff f .whe*n'^ths ; w*engiM. : i!i.S being • started . ■• . , ; . 

*'" "' '*''*''' 1* Cooling System .- >;.:• ; 3&e -coold'ng -^^ em for ■ the 'engine: shall 
consist of a radiator, engine-driven fan together with, centrifugal 
jac&ejt, water -pujip or, -pmsps-*- ' She radiator- shall be/.ipounted on the. e^gin^e 

; S^rj^^a3^bas^^Lrectly in. front '®£?W& -engine'. : <Hie ■raptor ;fan:.; ;';:." 
/s^all 1 '.be-, .driven -by- ¥ r belt' and .siiall;.be- . Capable ■■ of drawing* the _alr, through 
B 'fe.^ni}^.;^uver^ ; inotoriKed. .damper and. filter/ 'across' tiife, engine ,and^' 
ki^ar,^'!|o'rw'ard. thrDugh.;thei..radiator-.-:,. Protect iW ; for' -6he operators' .„■ 
aiid 'iKer^ooi'ing;.. cores .shall: be-, provided M$: a' '***«*" ftrf toard/. constructed 
in two^^eceTB;, ,and boa^ed^tiai..the,f an' .isiogiv- AUtbmati'e ; temperature ;^gu'~ . 
^or'j^a^'b^provid^ for*" *he:,-eontrbl of the Jacltet ■,_^/ : 

wat^r!," '^4 - thft , lubr ic at ^gt piiv tender atut-eaj V' f v'-Uhe ' temper at ui?e , regulator 
siialX' $e!^of ' the '^ype ^4$jx; will: maintain full •ftaier-: flow ; throwgh the' \,., 
engine,lan& radiator and' fan- shall 
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be of proper .capacity to adequately cool the engine with an entering 
air temperature of 100° P. Entire engine cooling system shall "be 
filled with an aqueous solution of ethylene glycol which shall protect 
the engine and radiator system against freezing at a temperature of ..-.■ 
minus. 20* F. All water and lubricating oil; .piping shall he installed;. • 
complete.; 'A water temperature., operated, shut -off which, will, shut off" • 
the engine when the cooling- water; exceeds $he saf«, setting shall/be,; ;< ■■■; 
provided and .installed: on. th£ ie^g^ev. The limit shut -off shall have . , 
an adjustable range of; approximately, l4o°F.\ to 200°:F.\ ■. ■: -;■ ■■■-■;. ^■■-•-■,. 

.■;:■ -,e> .-' Air Exhaust _-^fQr ; .Jgeaaiat oy >;;--.■ (1} General. - Air -exhaust; 
for radiator shall be. as. : shorn; onthe drawings;.^' ■■,:. j •■-<..: ■■■:..-'' 

■{&} ■Ductwork v'- Sheet metal work indicated .on the draw- 
ings shall be erected in a first-class and workmanlike manner' and 'jshall 
be approved by the Contracting Officer. The ducts ^shall;. he sized ^t.Or: 
fit, the louvered wall opening as shown on the drawings; and the, dieael-... 
engine radiator flanged connection. r 5he ducts shall be straight and ., 
smooth on the inside, with neatly finished joints . - The ducts shall: b>e 
properly supported from the floor in an approved manner so as to be;; .; ,-;; 
completely free from vibration under engine operating conditions. The 
ducts-: ^lall;- he .properly; braced and reinforced with steel: angles or 
ather^t;^ 

be galvanlzed : iron;' or ^stee,l r pf : l&-gpge- : minimum thickness. .Motor oper a- 
tedrrlpuyers shjajjy be.- furbished Md.- inatatled as .specified, in Section 16, 
and shall be.- controlled, jby. the : automatize; at arting- equipment. ,:. . 



JKLexihle, Connections,. .- A flexible connection : jshall 
-he-provided between the ; engine; radiator and the duct. ■ It -shall be ,made 
of asbestgs v or ; gllas.s; fabric > : . of -proper ; weight and strength for; the v ;<v. 
service/,, and .shall; be fitted.-; to.-be-^elatiyeiy airtight. : ■■< .- ; 

£.' Automatic Starting Equipment . - The engine shall be arranged 
.ifqr automatic electric, .■starting,.. -and? the. contractor -, shall furnish and 
install all. necessary e^aipmept. -.including: . : 

■;- y : -i .;.. ;(l) :,r Automatic, Start : ing>;r-:'; 33ie dies.el generator, unit ;,:. 
shall b© equipped. /With -autopal^ic rst arting and safety shutdown ^controls 
which wi^l ■start the engine;. automat ioslly by interrupted cranking cycles 
upon .loss -of- normal power 1 supply..;- Ine;.. automatic starting control shall 
be actuated by .a relay:' -in. the .-automiatie transfer; switch. . The: cranking: 
cycle shall' consist .of ,;five, cranks-; with four rest.. periods between. .: 
cranks.. ■Crank .and. re st-periodp-.;sbaHr:be., individually, adjustable ■■ to ... . 
meet .any .starting .requir.epeat&v;:.-;If,-the> engine; fails, to start after the 
cranking cycle has; been, eoftpletedii .the. control; will lock out to discon- 



pressure, high water temperature and over speed, and Indicate the cause 
of failure by means of an individual signal light on the panel. There 
shall also he Included on the panel a red pilot light which "burns if 
the control switch is placed in the "Off" position. 

(2) Starter. - A 2k- volt minimum heavy-duty electric 
cranking motor shall he provided for starting the engine. The cranking 
motor shall he controlled/by, a .magnetic switch .with a 2hv dc coil. 

The cranking motor shallVe capable of cranking Ihe engine at sufficient 

speed to Insure starting. ■'' "" ' f - n , ): iC ,., .- ^-rU ■, ; y , s : ,^i ■ 

(3) Battery,. - A aWyplt .minimum, battery shall he pro- 
vided. The battery shall have sufficient capacity to provide a 3-minute 
continuous ;• pranking .. of , the , complete unit .under ,.pp erasing conditions 
with an 'ambient room temperature of 32*$. "The \b^ter£/sha}.;jj, ' h&v&^& 
special plate construction for severe or unusual condli ions ': ' i&nlmum ; ' ■; 

: rj9,Jing7fShal|.rbe^ 200: ampere-hours.^ The battery .shaJ.J.- : confirm to the 
" specif Jc^onsVfofe'^^ 

batteries, Item" 1?, S66 1 3"Oa-2 . : A'suitable shelf orpliftfoi-m ':ttith^atf;&cid- 
proof rubber or lead tray shall be provided and located adjacent J to the" 

ej^^i^^-^rxsPHBt^^the .battery, , C -A hydrometer,: s ; vr^nge and thermcm- 

eteff^'ph^|si]bev,iaci^ej|-j ^ . ■ : i: --.^-h ;.%:< ;"~'' :: j^J'l'--^J;~ : ^ ::■:■• lSi:.ri\Z L^> 

maintaining ^constant engine speed:- under f luctuat;jLng^l6 ! a4 ' coipdltio^ - t ['.'. 
The" difference imspeed 'between -full .load ^1 J/K^^if^,^^ 'l'-" : , 
gr^ater.tthap"3*pfreent n of \%he r'ated:',6p.e^ting ' f$ei$~6i im0:f.^'^- l$m~ 
iip^ -Sba^ej in^ 

not ^exceed; ; ^'percent : 'of the '' rat £<i ;■ op>ra4 ihg : . speed, * of :; l8p> J fipimr " Go viet- 
nor rJ regulating.,device^ -.shall -beZso ;desigced,'th^''a^just^nt|[-;^ay -be" ^7';. 

made easily and accurately. ... : \^']-] r .-:i- \ :,-.(:.{ ;"■:-/"■;.;■>'.; rf.rj'-V '■' ■ W'7 ;'-'.- 

<-f>,i-M V-;- .■ T h»T> Overspeed,8tpp r .■■: . The,e.ng|ne shall be. eauipped, with an 
overspee.d-(stpP:VvWhich, : wi^i' autb#aticaiiy r sJiut o^ : ;th# :; f u'el . ; In'-;case ; the , 
engi^^gsi^S^'^^?*!^ 8 ^^^*^® rateCsp?<ed\;; : '!fcis %^ty$^&$?$^ 

■ be ,r separate *ft*om -rfgu^ar:., governor, n^chanism.. , c ^ ■y ri: --- :; '., ", V ■• ; - " , \, ]' ^ .;' y : '. ,] 2 



■>d 17.^ ■?/'.;.: ;r; 



; :■■ Iv^l. ;■ Epgjn^/Cpntrol • Panel . ,-,■',. A\metaX;«ng#p.:c^htfQ^;;pi^^i;;shsll 
be provided" and installed on the side of the engine as shown on' the' 
dr^ngg* ';2h§;-.fol^^ m0 ^ e £ on : 

the^paneL.as- shorn, on r ^^ ,.^77.^7,; .;■:■"/; -'*'' '■ "*- ; '.'■'- 



'U-.:-o ;,:;; .' j-'^'i t ! "„:pnj: 






- V ;"i 



:*-*;-■ 



:-.it:ItJ:.vJJ 



y ^ ' ^ricaticgrpil' 'pressure.! gp|e. ' i- .,'J '. c .7- J^ ; '"^'..j, 
,'.. -Hour r meter /"^.' ''■, ,'.;';■ ' 1^' .^-" '"'.', ,'.". ^r',.'° '.!" ",.".,.;. 



'■ f ■ :, 



.!!■' -" •; '■■ ■■". ! '.t "WW '.'.-'. .'. J. : ' 
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: Engine water temperature gage" 

* ' ' "Run and stop* control 

Automatic starting equipment 

*Stop "button shall have lockout feature to prevent starting engine 
from remote push button. 

!• j^exible Coupling . - A flexible coupling shall be provided 
"between the engine and 'generator capable of transmitting 3C0 percent „ 
of the normal operating torque of the erigine. A guard shal} be 'provided 
around the coupling.' 



^' Exh aust Piping ., - The exhaust piping shall be provided 
and installed as indidated on the 'drawings- ,Ihe flexible exhaust ,con- 
necti'on bo the engine exhaust manifold shall be. seamless, constructed 
of cofrosion 'resisting metal conforming to the requirements , of Federal 
Specification QQ-S-I^oc, Class 321, 3^1 or 3^8* and shall be similar 
and equal to that manufactured by Atlantic Metal Hose* Co., Inc., Hew 
York. The piping shall Tse standard weight,', genuine black wrought iron 
pipe with "-flanged cast iron fittings, except as' otherwise indicated on, 
the drawings. The silencer shall be similar and approved equal to Model 
M- 30 as manufactured by the. Maxim. Silencer Co,,,, -The. silencer shall be 
equippe^with.' removable >rpnJ5eV^r;4in, .piu^s... , : :; ; ; '-'?-:. z -^\ '<;r :r ; 

" ' ■ -I.' . : insulation .' - ■'TJjt^^n'fc^ .within. $h$,. build- 

ings including the flexible connection, shall be insulated with two 
onerinch thicknesses of insulation conforming, to Federal,. Specification 
HH-t- 523$; - ; " (Ins^atiori . Blo^k^ ^Hpe Cp vering> '. janct ; Cement y ^Thermal, . . Calcium 
Silicate j qCF^^ 
installed with' staggered 'joints 'and" with an ' 8-6.unse canvas japkei >].,.., 

23-0lt. GEKERATOR. - a. General . - The generator shall be of the 
standard; rotating field, synchronous type having the'r at ing specified 
in Paragraph 23 -02 a. When the generator is., operating continuously at 
full-rated load and voltage, the temperature rise in the cores and wind- 
ings shall not exceed 50°. C. wJth.Qlass ,A insulatiQn.or 70° C with 
Class B insulation above an '"'ambient "temperature of ho* C. The generator 
shall conform to the standards of the American . Institute of Electrical 
Engineers and the national Electrical Manufacturer *s' Association. It 
shall be a regularly manufactured type and model of a make that has been 
regularly manufactured for at least 5 years. Generator and exciter shall 
be of open dripprooof type construction. Winding insulation for both 
shall be Class A or Class B. The armature terminals shall be located 



b.. Be strings, , - The generator: shall "be prodded with two sleeve- 

or ^bali-b^arlngs of . : ,;am|JJe v friseV ... 'J^^ ^e^lng^^Iiffll. .^..^bpspto^'ls^ssse.-. ;; : '^ 
or bronze extending^ into an oil reservoirs ""'■' ""'"" : " !, " ; ' '■- : -— •-■•"'' ■'■ --*!.'«■- 

'■'"' "V-.'- . J c .' ;' • Slip' Bljigs V'' V ySljp -;r^^ : i^^ L >fe:;- of\>irc^ite'' or; bjrass..-; _.> r . 
Brush 'ribidersv eh. ail be} of .ftfgged .^6ti?p&e%XoQ', } ; n^l»e'#?^ ''and : s^lftl-bl^ 
capi^le.oi'. jl^jis^ '^s^ioh.;' ; i;.^. v'^' \!"-^ } J } 



. ._ : ' L ;a3-05'1 "v: ;i ESSSISCER- - /.^'exciter shall be mounted, on-'ac . extension- ; of 

■^e'^gelxerEtto]* 'and br^et/ ^ Bhall : "be direct -connected io the' ;ge^rfc-" } : 
tor. The exciter shall Toe shunt-wound and of sufficient capacity to : - 
afford proper excitation, of . the generator field^co.ils at 110 percent 
of 'tire generator 1 'rkfcingV Tfcb terminal VoltagV Sbair beV£2~l/2} or.^125. . ; : 
volts' d/ff. : A rahosi;^' sh i all : ;'be : furnished; ^or;the- exciter field J knii' shall 
"be of the rotary type, 'suitable'' for - counting : b'n' the"' 'baek'of ; thV pbwer' ' "' 
switchboard, with the controls extending, through. J;,o. the, ^rontpf the 
svit^c^rdr -A" t ield; 'disc^iar^e;'rfeglte$fer; of : prpper -sife 1 'sii^L bb l^irnished 
tot. .iou^injg;';pn; 'the/ syitc^D^ard. ^ u ;;;. v;^ ; ''' / ; ; ,:' ^ f '' • '} '. .' ' : ' L '*■'';•';" ■'.;*"■:;; 

' ;;i: S3^06V; } F^L C-It SIOMGE %IK: 'Am'ftE/imir -[ W. v ' ' Pili ng :;■ v-'-a'&el^ 
oil «tpr|^;;ta^rtbge^JieV''ttiiii ^Bd yent}.p}ii5e and, supply- piping/.'}. V 
sha^l' h ; ei^rqv)Ld^3. v; and^ *sfctalf "be bf. .-feh'e. size shown }on the' Mayings'. ^Th'to'-}-; 
fuei/t^ii^-shall bb yeiae ; d-stfeei cbttstriictibn';'bf ' hot ' less than : 3/l6-toch;''Bteel 
a^jshab:^/^ar. : the' labei;of -the ,lMe irw'riterfl ' l^o^a^oyies, ^r a^Wrb'lficate 
'from'a^natibna^^ testing- laboratory ■ thai; the ; tank hsrs ■' ■};'■' 

been tested ' and , ' cbjaf orins 'to }tli ej, "applicable. ' st andards of. the ■ Ufcdbrw^it ers ' 
Labor ktbrie's; will _ be }ao ce.pt a^^ pipings between fuejl-oil ; 

storage' Md 'the 'd$y tank .'and . di'es'ei ' engine , ;shall;be' copper 'tubing con- ;■ 
fbriaing^b ' Federal Specif icat ibn ; W-T-i99k? '"Tubing," Copper /SeataleWs'V 
(For Use with Solder- Joint or Flared-Tube Fittings )", TypeK, soft;, 'installed 
with flared fittings. ..Connections at t ; he engine shall, be -made with flex- 
ible*" itimg ■' bonri'bctibns . ''.The fill and. vent 'pipes shall 'be galvanized. 
"steSl'^eif-A ioc;K fill ca£ 5ha'll ; y '^bvid^^i^h: watertight fail box} 
for the }t ank,; 'stall . be 'installed where shown 'oh, the' ■ drawings'; ' Ttie}'fuel} 
gage 5 "eihd Jaihtirig of the tank; snail, conform '''to} the} requirements of}\- . ■■' }' ; 
Paragraph 36-07d. "' • : '~ : ■'■.''"'■"■"• '■ '•■''■ '}}■}} ; ; ;"-- . .^.. :/..;..;: ;.';.>■.■;... 

..b. Fuel , Oil starting Tank . -, Provide, an install a fuel oil 
starting tank ' of Capacity: indicated' on- the ' drawings . ■ . bracket to 'wall ;/ 

adjacent 'W fuel oil pumps ". ' Tanks shaii;be}$ested .to. ■-■5_p';':B'; : iv: : wlth'-.''6ut?.^ 
lets suitably plugged. "' '' ••■■■•'- , ;-,..■..■■•.■■■■■ 

'"} c',V Fuel CJl-'Trahs^er ftjapV '^} Pt?i$Afi : ahd" electrical; fuel oil 
tranSf et} pute£'; of '/a' cspacltiy }shofe' on' ; ^he drawings v : } ■Jpa^tp' , s^'all'''be}'ael^; 
primihg/ positive' .'dispi^cem^nt \ :: int'e'rhai gear} rotary type ' with ffleckahicil 
seal with built-in 1 by^paSs'' relief • valve 1 / and :/ shali : be -suitahle for' taking 
suction from the fuel oil storage tank. Pump shall be direct -driven or 
close-coupled to driving motor and all rotating external members shall 
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be adequately .. guarded to prevent injury to operating ■ personnel . Pump 
shall be controlled by the ■automatic starting equipment. 

■£• . gand-Qp erated Fuel Pump . - Provide and install a hand- 
operated fuel^p type having a capacity as shown' on 
the .drawings'. Pump shall .be suitable for taking suction from the fuel 
oil storage tank and shall be- self -pricing and free from air binding 
when handling No. 2 Diesel fuel oil. Pump shall be bracketed to wall 

m a position. of, easy access and to permit uninterrupted and unobstructed 
operation. ; 

. e . Flow Indicator. .; ■- Indicator shall be of the double port 
type with removable screwed caps and glass port windows and shall be : 
made of brass or bronze with inside threaded ends., 

23r07. . INSTALLATION., -. All ,vcrk shall be ; neatly and accurately ' '. 
■do^jand .shall be: in accordance with- the. highest .standards of practice 
for equipment of the type to be furnished/ and the, '-National Board of Fire 
Underwriters' Pamphlets Nos. 31 and 37- The engine and generator shall 
be accurately -alihed on the ^bed'plate and securely attached thereto. 
Lifting yeyes;,^ engine, and- generator ,- 

each,; separately, and the entire unit complete . The set -shall be erected- 
accurately to line and level, thoroughly secured, and e.very detail of 
the work of installation shall be done in a thorough,- workmanlike manner. 
A heavy wood: frame template shall be provided to guarantee proper 
location of anchor bolts. All bolts shall be set in pipe sleeves to - 
permit lateral" movement.. Vibration dampers shall be provided under the 
engine supports to minimize the transmissions of vibrations to surround- 
ing , structures - ■■ ■'. i .. : 

.'• 23-08. PAINTING. - The engine-generator set shall be painted in . 
the shop in the most' thorough manner to. pre vent corrosion, and in accord- 
ance with the manufacturer's standard practice. The engine-generator 
set shall be given a shop coat of machinery enamel, color as directed. ■» 
Field painting of engine-generator set, storage tank, etc., shall be 
as specified in Section, PAINTING. 

: 23-09. FIELD TESTS. - Following complete installation, the stand- 
by unit shall be field tested by the contractor and in the presence of 
the Contracting' Off icer as follows : 

a. The unit shall be operated for 1/2 hour at rated speed 
and voltage at no load, during which test period the unit and auxiliary 
equipment shall be observed for vibration, checked for heating of bear- 
ings and electrical equipment, etc., and general performance. 



■■v-V.T&v^mis^^ engine-,: ■•■ 
generator^uhits shall be-tested^followe^-^^ ;■■-"■ 

each l^minutes* : 3&^f^ .' v.. ; 

as follows : 

- :• i ; F - ::; ■;,;■;• Iqhour : at " if 2' rated e/apscltyj iinfcediatel^; £oll#we<£by - bj: - ■ ; 

1 hour at 3 A rated capacity immediately followed?' W" : " '*■: 

^■'v- ■^'-:: ^2^ "by 

2 hours at 110 percent rated capacity. -;-■?::; r^, _■-'■; ■:■:-! „;.:•,., 

The test data which shall "be recorded during the field test shall include 
the following: 

1. Time 

2. Load in kw 

3. Mb lest temperature 

4. Temperature of jacket water leaving engine 

5. Lubricating oil pressure 

6. Scavenging air or supercharger discharge pressure 

(where applicable) 
7- A. C volts 

8. A. C. amperes 

9. Power factor 
10 . Frequency 

e. Proper correct ion of any defective equipment or improper 
installation shall "be made and the entire test or any portion of it, as 
determined "by the Contracting Officer, shall "be repeated and satisfac- 
torily completed. 

d. During the field tests, the engine shall operate smoothly 
without objectionable noise or vibration; the governor shall maintain an 
even speed at all loads; and the electrical equipment shall operate with 
a constant steady voltage at all loads without any indication of exces- 
sive heating. 

e. The valves on the engine cooling system shall be properly 
adjusted and permanently set . 

f . The contractor shall furnish all instruments, test equip- 
ment, electrical load and personnel that are required for the tests. 

23-10. GUARANTY. - The engine -generator unit furnished under 
these specifications shall be guaranteed in accordance with the guarantee 
provisions of the SPECIAL CONDITIONS . 

23-11- PAYMENT. - a. Payment for designing, furnishing and install- 
ing and testing the diesel engine generator set for the Jlood Control 
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Gate Shaft complete as specified, will be made at the contract price for 
Item 81, "Diesel -Electric Generator Set", which price shall include the 
fuel storage tanjc piping, sleeves, exhaust piping and all accessories. 

, . h, . Partial rpayment' of 50 percent, of . the ^contract. . price will 
he made when the equipment has been shop tested to the completers at is ff 
faction, of the Contracting Officer and delivered complete at the site 

Of the wort; J..-:.]- h.-.- :\-ji ,-,; ;:'.': : ' ; " 

■■: e. -Final: payment. -will jhe made-after the: field tests are com- 
pleted to the satisfaction of the Contracting Officer in accordance 

with; Paragraph ;,33r09*- ? ;.l -;■--.■■?;: r*;n:';v >■::■:-:■. 
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, \'.;'. .]'/ ■'■■■ : ^VE^lp^tjIj^SISW/'MEGH^SlGAL 1 -'". ; - r'> ; ^'' ;: - "'' '■'- 

'''24-01. SCOPE. - This section- covers v'.iDechaja£lcal^.^hti'igt-ingi ; systems, 
complete-, ; , . . ■ ■ ■- ' :'..'■■ \ ;-• : r\TV-;: ..^'"""T"'^-,:-;-- j-.::'": : . ; ' : ; ". : '.^.. ; . ' :.:•:' :: ':■.- 

' " .;"■. .'^02. ■ APPLICABLE SPEG^lCATl6lS lV --,v:,!3^e , .f«3:llowing- specifications 
and standards), of >-the Issues j^isjed .b\elow -but : referred to thereafter'//' 
"by 'basic- designation only, 1 . ■■fownVa part, of this specification..'^.. ;' : ;, .. 

.... , ■> a. , Federal 'Spebif ^fo$.iQfe_5/ ■ ^ v-- : -■" ' ^ - '■■'.'■■. ■'' 2i. '"■ l. ; 

"'".'■'■ ':■■' ■■'.-■. QQ-A-359d:-- - ' '.'"' ; ■ — ' Aluminum Alloy Plate and Sheet; 3003"; 

QQ-S-636. -Steel,; .Carbon (Low Carbon], Sheets. 

■/...,,;. .... ■'•-';'.-; ; Vand Strips-. '" -..-"." ■ ■■"_..-, >. 

QQ-S-775a. Steel, Sheets, Carbon, Zinc-Coated. 

,.,.,,,, ■ . RR-.S-l4la.' ■ Screening, Wire, Insect. 

TT-V-51a. , Varnish; Asphalt.... ' : 

CCC-C-l+19. Cloth, Duck, Cotton Unbleached— ,-■ 

, ,, ~ ./.••/■ -v ■ ■.■■'. ■-■■■', '"Plied Yarns (Armyand Numbered). 

b. Ifetional Association of Fan Manufacturers , ; Inc . , Bulletin . - 

„ 1. .1.11 — . — fc ..- .,-. — . — ~ — ' V ..l- "r -i.~ - -. — ~-»-.> ~ - — . f 1. i.. . , T j.pji., » i— - 

■■■'■■ |. ' ' '" ' ■ ■ ' ■ I ' 

-.'. . v -No. 110, , Standards, Definitions, Terms and , ;; ;:,. 

"Test Codes ^ for Centrifugal, lAxiaa:-'. 
'.•"' and Propeller Fans. '"' - 

c. National . Board ofJFire Underwr it ers Papiphlets''. - 

■ No. 9QA-. ■ Air.JCondiiioning' and' Ventilating . - 

''■,''.' '■■■:■ . Systems of other than Residence ''. • , 

... ' Type, (1955). ; \ ' ■ '. ;■■/'-. 

, .Kb.. 91... ■.;■■ . ... Blower and- Exhaust ''Systems; for' .'. '.,,, 

• : Dust, Stock and Vapor Removal (19^9) ■ 

24-03. GENERAL. - .The contract drawings indicate the .extent and- ■■ , 
general arrangement of the ventilating system. , The;;.cp"ntr&.c:tor shall, .. 
be . res.pQ-na.ible' ,f or- assuring' that ' his' proposed systera can .be installed 
as" indicated' on the drawings without violation of applicable codes',,. '-stand* 
ards, or specification requirements , v If,,any ; depart\ire'&'frpte the -contract.',, 
drawings, , are-, deemed necessary by .-the" contractor , details; W such '..departures 
and the' reasons therefor- shall- ■be 'submitted^ ■■'■.'. 

the Contracting Officer for approval. No such .departures.; shall be made 
without the prior written approval of the Contracting Officer. 
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a. Standard Products . - The equipment to be furnished 
under this specification.shall.be essentially the standard product of 
the manufacturer, .tfnere/. .two or more units of the same class of equipment 
are required, these units shall be .products . of a single manufacturer. 

b* ^terial and Equipment Schedule . - As soon as practicable 
and within 30 days after date" of award. of contract and before commence- 
ment of. installation of any materials. or equipment, a complete schedule 
■ of materials and equipment proposed for installation, shall be submitted 
■in quintuplicate for the approval of the Contracting Officer. The 
schedule shall include catalogs, cuts, diagrams, drawings., and such 
other descriptive data as may be required by the Contracting Officer. 
In the event any items of materials or equipment contained in the schedule 
fail to. comply with the specification requirements, '■ such items may be 
rejected. _ 

24-04. MATERIALS A HD EQUIPMENT. - Materials and equipment shall 
conform to" the respective specifications and other requirements specified 
below. - 

■ £• -Aluminum Sh eets . - Federal Specification QQ-A-359, quarter 
hard condition. 

k- Asphalt_ Va rnish._ - Federal Specification TT-V-51. 

■;".■ c. , Electrical Mate rials and Appliances. '- ELECTRICAL WORK, 
INTERIOR, of these specifications. 

3* ■ lyori' and St?el She ets. - Iron and steel sheets, other 

than for registers, and grilles, shall conform to Federal Specification 
qq-S-775, Class Dl. Steel. sheets for registers and grilles shall con- 
form to Federal Specification QQ-S-636, condition and finish standard 
with the manufacturer. 

e. Mechanical Equipment .. - Major items of mechanical equipment 
shall ./be of the best quality used for the purpose in commercial practice, 
and shall be the products of a reputable manufacturer. Each major com- 
ponent of the equipment shall have the manufacturer's name, address, and 
catalog number on a plate securely affixed in a conspicuous place. The 
name plate of a distributing agent only will not be acceptable. Belts, 
.pulleys, chains, gears, couplings, projecting set screws, keys, and 
other rotating parts, located so that any person may come in close 
proximity thereto, shall be fully enclosed or properly guarded. 



24-06. FANS.- a. Kitchen, .Fan- .-.., Kitchen, fan tor Operator's 
Quarters . shall -be installed where' shown on the drawings,.'.,.. The fan and 
motor-shall he assigned' for ceiling, ^bnfctihg,. -The., fan shall, he complete 
with ceiling 'grille ahd'wall discharge cap" containing hack, draft- damper. 
The motor shall he designed to suit the characteristics of the available 
electric service and be provided with a .manual control: switch, . located 
where indicated on the 'drawings'; o'r where directed by. the Contracting. : . 
Officer. Thermal overload protection shall v be- : provided in -the starter 
pr- integral -with the motor. The fan. shali\ be '.rated. in .accordance, with 
Bulletin' Kb. ; 110 of the ; I&tioEal Association of Fan Manufacturers, Inc. 
The fan shall have a capacity not. less than that showm on the., drawings . 

■ . ■."."■ b. Centrifugal Type.; \ ' .'Centrifugal "type , fan units > complete 
with motors/ drive - -equipment, and'vibration .isolation supports, shall 

•:he installed where ■ shown on the .drawings . ,The fans, shall: have air' 

-capacities not less than those shown on the drawings when operating . . ; 
against the static pressures indicated, and shall he rated and con- 
structed in' accordance with Bulletin. No.. .ilO,oi the National Association 
of Fan' Manufacturers, Inc. The' impeller wheals shall be of the multi- 
blade type, with curved blades, shall be heavily and .rigidly, constructed, 
accurately "balanced both statically and dynamically,, and .free from object 
tiohable vibration or ; noise. '• The '"bearings' shall be self -alining and -.-. 
self -oiling/ with adequate oil. reservoirs. The fan shafts shall be of. 
steel j and' shall be ■ provided with key seats and keys, for the impeller 
nubs; -and fan pulleys. 'Each fan outlet, shall be', of. ample proportions • 
and> shall be equipped with removable angles" and bolts for- attaching -.- - 
canvas'- 'or other flexible connections. Fans with. wheel diameters, of ■ ■;■ : >: 
12 inches ■ or less shall be ' directly' connected", to the driving, motor, ■ 
and fans : of larger wheel diameter shall be. indirectly, .connected by , ■ 
means' "of "an- approved multiple V belt ; drive designed for at least;. 5P .-. 
percent overlao'd ' capacity:' 'Where indirect ;drives, are;, employed, . motors,, 
shall be equipped with adjustable 'bases or. with. : rails. ,,Each motor shall 
be designed to suit the characteristics of the available electric 
service, and shall be provided with a starter, a remote control station, 
and a pilot indicate light, 'located v/here indicated on the drawings _ 

.or where direot.ed ...by the Contrasting- Officer.;: ;-.Th;erital overload protection 
shall be provided in the starter or integral .with the motor. . .Fans. .shall 
he "so-located -arid -arreted as to afford ready 'access for repairs', .cleaning, 

...inspection,. . and lubrication., ■ ■ Where -indicated -6ft " the"' drawings , "fan shall 
be of non-sparking construction. ... ..." 

... g^-07.v....VlBRATI0K'ABs'GeBirvtJ'#eUM)ATI0KS''.- '-- Vibration "absorbing 
"'foundations shall isolate the centrifugal-type, fan units from the build- 
ing-structure . ; -Each" foundation shall consist of "an adequate number of 
, standard, isolation ..units,' each'- consisting' of maeMnevahd 'floor "fastenings, 
"together with intermediate, isolation material. The units shall be .-, ■ 
vS^a r ndard: catalog.; products- vlth; printed loading ratings. 
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2*h08., ■ GOOSEMECKB. AMD RAIN HOODS;.."-- Goosenecks and rain hoods 
shall, be constructed; of galvanized iron or ..steel sheets of... approved 
weight, ;a.n(l:shall be, .rigidly reinforced .and braced, and : flashed in an 
approved, manner. ., : "". / 

• -2U.-D9.. SCREENS, - ..Reinov-able .bird, tujfc insect screens, shall be . /' 
installed in the fresh , air inlet, .to fallout,, shelter and in the goose- .. .; 
necks, and... rain. hoods. Inse.pt screens, sha 11 be. l6-.roe'sh. wire, screening, . 
and, ; bird s..creens. ; shall. : be l/2-inc.h '.isesh galvanized' hardware' clo'tb... ' . 

2h-10. DUCTWORK. -' Ductwork shown pn the drawings, specif led, or 
required, for the. mechanical ventilation systems shall be ..constructed 
and . erected ,in ; a. .first, ,.class'wQrI?j£.a4.liHe -'roanrier v .The ductwork shall 
be constructed .of .galvanised,' iron. or. steel sheets, or of. aluminum sheets.. 
Ducts, ..unless otherwise. 'approved, ;' shall conform'. accurately to Me dimensions 
indicated, on the drawings,', .and' shall ...be ■straight and smooth on ( the in-,.' 
side v with joints .^neatly ■ finished .' jDue : ts ;shall be ..'anchored securely :; ; 
to : the building ...in ■. an approved manner, and .shall be 'installed so ';as to 
be. completely free^ f.rom.vibr.a^iqn under, all ,, conditions 'of operation.' : 
Curyed, : elbQws shall have' a ..centerli.ne .radius, .not .less than 1-1^2-time's 
the' width of the ; duct..' Air turns [ shall be installed in. abrupt "elbow. ' 
The air turns .shall consist of curved' ..rnetal blades 'or varies, 'arranged' 
so- as to permit the air to .'make. ,the .abrupt turns without ..appreciable 
turbulence, : shall .be the. manufacturer's standard products, and shall be 
quiet and . free from i. vibration, when the. .system is in operation- .Sheet 
metal ducts shall be properiy..hraced, and,. reinforced with galvanized 
steel angles or, other approved structural members. Unless otherwise, 
required, the internal ends of slip. ..joints shall be. installed in the, "' 
directipn qf flow,.. Unless otherwise specif ied, the sheet .'metal ducts 
and stiffeners shall .conform to Table J.., .Sheet metal work required in 
connection with kitchen system shall conform to the Rational Board of ; 
Fire Underwriters,* Pamphlet No. 91. .,.,:' ..." ] 



Table . I. : .. Sheet-metal, thickness for rectangular 
, . duct construction 



Aluminum j Galv., 

thickness Sheet ; 

(inch), 1 gage 



Maximum . 
size , ..,/' 
.(inches) 



Type, of trans verse/ joint j Bracing 
connections 



.l—,. 



0.20 
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Up to 12 i S, drive,, pocket, or bar slips'i None ■ .^ 
,-,■■■ -,oa- 7-ft., , -IQrin. centers i , 

13-. to; '2k.... ) S, drive, . pocket, or. bar slipSj fene 
^ i oh/ 7-ft.:',. iG-in.. centers.. | 




.^^U^^'f^S^^^^/'^^jlj^rs L shall; be ; the;" 'f^-yatf dt^ec^ibna;! 

■ c6ttroi : type*w%th%a'^ vo Itiile- Control " 'danger. '■-'' ; ; 

Registers' sh^H'-have' ^ttged 1 'fkde ai^f; -shall; bef provided i/ith;' spbrige^; ■ ; 

r^ber%asket"1?etweeW "flange 1 aM'^uct. The four-way; ■c6ri^l;shSll;be"",'^; 

' by ~ adjustment' of the horizontal- a*hd ; Wirtica"i\y_anesv ;'' ' '';""'''; \. '., 1. .'."'.' !fV "' '.. '"■ 

24-12. FILTERS. - Filters for the air su^y'systenJ td''ttfe J ; '"' ■-■■ 
fallout shelter 

2~iheb}^h£ci?j 

f'llser aiedia^ -pad; .._,„__,_ _ _ .^ ._.. . ........... .. ,,„. _ _,„,.,_ 

galvanized steels-aril' e^u^ed ! >rith '§u%6k-6j$fe.rig rte^a^siiii r f& ; : <^at^iii^ 
filter ^ct^a^P' "The'-raect-fe 1 shall : b;avei-M ^effxbie>icy :; bf Wt -less? Wan 7© : ; J 
i perce ; ttt i ^en ;; test^d'- ih : accordance ^ith the Dust "Spot ■$eet r 'Mfeth'cd"; usirt^'" ■ 
(^^x^^^pk^^W ; i^^^l(^edf[ by ;'the mti&riaf ;;^re^u. •^' : Sta^airQs'. : ;; 

I -^w|^|]- : ^S>ER0v'- i; : ''The' J f^sh' : air^a^ 
supply •aStr'- s'ysteW-icr r tW?fal]£u% > &helter ; room-'shal& : -'be ; Bf V:: t he "mot Of Jifed ." 
multilouver parallel-blade type. The dampers shall be" fa'Ct^r'y^'^abf'ica'ted 
with galvanized blade, oil- impregnated r bearings, and^channel-irpn^ 
frames ^-£h 1: rl^^ s$all, be" suitable" for; mo-untlng 

in du'ci^^f'^B^ . 

inch in^h^inal? : thicyness)"steei and'- : shall have"' interlocking' edges'^ lvJ " 1 ' 
Dampers shall be of the two-position type. 

24-14. FAN CQWROL. - ...The supply; fa ¥ for the fallout shelter room 
shall be controlled by a three 2pos it ion : switch. With the switch placed 
in the first position the fan shall be : deehergized, the fresh air damper 
shall be closed, and r the return air damper ^sha 11 be wide-open., .With 
the-'switeh iriltir'secdHd^ be. enef^fced, ; the 'fresh 

ai£ '••damper '■■shair^ damper shall be yi&k open. 

Placing' the i-switcHHh-'SW; third: position ; shall ;eeer|i2e th£*. : fah', ,Qpen' 
■the -fresh air damper>''-ahd'- elds e'-the'-retu^hair^ 'damper.'- 1 ';'' " : ,. ;;'7' ."';.' ; .';„ '] 

24-15. FLEXIBLE CONNECTIONS. .- Flexible connections for, preventing 

the trans'm-issidtf-;pf ■' •vioratidh i: ' ; through' : 'tHe'; diict's> : ; shall -be; 1 installed , be- 
tween -suet ibh- and Siselrarge 1 dp^hin^s ''lh 'cehtrifugai'l.^fan^hdus'ings and : ; ';';• 
the ^ttc't& " wlt-b! ■ 'which" they ' are - cb/nnect ed-, ' : ! ;' The 'ma t er la, 1 " lis efd - ''sh'a 1 1 ; be ' ; " ' ^ 
glass; a'sbe^osv'-'-br 'oi^^'%1^^^ ^ii^'re^1k,t&nt 'fabric ,, ;Th ! e flexible '; 
material shall be furnished with all necessary angles, boits : ; :: 'cl£ps| 'or 
other fastenings for securing it to the fans or adjoining ducts. 

24-16, ELECTRICAL WORK. - All rranual or automatic control and 
protective or signal devices required for the operation of the equip- 
ment herein specified and any wiring required but not indicated on the 
electrical plans shall be furnished and installed under this section of 
the specifications. Wiring shall conform to ELECTRICAL WORK, INTERIOR. 

24-1?. FAINTING AND FINISHING. - Duct hangers and other exposed 
and unprotected ferrous metal external to finished rooms shall be 
thoroughly cleaned and given one coat of asphalt varnish. Fan housing 
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external to finished .rooms shall. Toe thoroughly, cleaned. and given two 
coats of machinery enamel in a color selected by the Contracting^ Officer.. 
The painting. of fan units, roof ventilators, grilles, registers, and 
ferrous metal work exposed within finished rooms, is covered under . 
PAIiaiKG. ; Except where provided with a protective .primer .at \the factory, 
all ferrous metal specified to receive finish painting shall be primed 
as specified In PAIMFING. 

24-18. TESTS.'-. Upon completion, and prior to acceptance of the 
installation,- the "contractor shall subject .each., ventilating fan to such : 
operating, tests "asMKay be required by the Contracting Officer to .demon-. ■• 
■ strate: satisfactory, functional and operating efficiency. ... Operating.. . . 
tests shall, cover a period of not , less than, 6 hours, for each system, and.; 
all tests shall be conducted at such t'iines. as the Contracting Officer 
tray direct. All instruments, facilities, and labor required to properly 
conduct '■■•, the tests shall be provided by the. contractor at -no additional 
cost to ;the, Government, :,andall electricity .required will be furnished ; 
by the Government. .. ,..■;.., :.:.:<?■.-: 

24-19. '.GUAMEDy. - The' following equipment to be furnished under 
this section of the, '.specif ications shall be guaranteed in accordance : , ' 
with the guarantee, provisions set forth in the SPECIAL CONDITIOKS* . ■. ■' 

Etemper motors 

■Kitchen. fans .. ■- ■ . , : . ■ .-.■ ..= ■■■ - , ■ ■; ..■/■,' 
Centrifugal type fans ... ,••;..: 
... Controls . . -.:■, .- 

24-20. PAYMERT. - a,, . No separate payment will be trade for the . ., 
work 'covered under this section in connection, with, the Utility Building. , 
and the Operator -s Quarters, and all costs in connection therewith shall: - 
be included in the applicable lump sum contract prices for the structures 
to which the work pertains. 

b.. Kb separate payment will be trade . for the work, under this . 
section in connection with the Flood Control Operating Tower and all ■ ■ 
costs . in connection ther.ew.ith -shall.be included in the contract lump sum 
price .for : Item' -fS, "Heating and Ventilating Systems - Flood Control 
Operating House". 
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' EIECTRICAL WCBKV INTE&IOR 



rules and specifications listed below exclept"-i&e'i! l ^'''<rt^^ig6 i 'no^d'ofa i 
the drawings or specified herein. All electrical materials shall tie mu 
and efc a^r^ed 'by -the-- S&d^rwriteri; * r 'iab^a1;br^s'f |sw'ii V . or equivalent - 
statement, except as otherwise specified "herein / ; CefetftiW ; e^J^nien : t' 
or equipment damaged in the course of installation, or, test shall be 
replaced-or^^epBd^^'in"^ be furnishe,d v :, ; . 

and installed by the contractors fhe i dra^irig ; s 'in&Uate the 'extent? 'and 
general arrangement of the conduit and wiring systems*,-,. If any departures 
from the drawings are deemed v ne<^ssa^ details of 

such departures and the reasons therefor shall be submitted for approval 
as^.soon^a&'>pr^ aTter date t of receipt 

by him of notice to proceed, Ho such ddeparfeurW Waall'be made'' without : 
prior written^ approval. See Dwg. Wo. 1*0-C6»pi,... , sheet .1. attached at end 
' T oT ;: *hi^&ee^ony^ 

a-. . Standard Products . ... Except as: herein specified, the mat- 
erials- %6~be - s £iirMsnW fcmder this' 'specif icatibn, /shall -fce tM standard 
product! 'of manufacturers regularly ehgi^etfilr'tfce, pro^c'Mo^'of'^ucii"' l 
equipment and shall be the manufacturer's' lateW' 'standard design. " : '' 

; V' •' '^ •' ''" S^*iffis : 'aad*Equi^^ ■■■&)■' --As sooiv as' prac- . 

■■< : ticable''lad'" •witMn 12© calendar; day&;af t& tm: date *', of ' receipt -by' him / '.. 
of nbii«e^-'t6v'prbfeeed'' : berore ' any-material:^' 'f Ixtufre &; or ' equipment'. ar£ : . 
purcl^e^the^ebhteaG^ ebrnplete 1AM, in . 

Mx-coplesy-of^maiseriap^H^ tb" be, incorporated/" ' 

in 'the' wbfkv B ttfce*lifcf 'fefcall include ' catalog, numbers, cuts/" dia^ranfe,/ : 
drawings, and such' other ■'deScripiive i '• data' 1 W may^ be' required. Ho con- 
sideration will be given to partial lists submitted from time .to, time. 
■Apprb^MPb!f -materials: wiil i; be^feased on : manufacturers ^ ... 

'■Ahy-' fl»7fce^iliiB3:^ ^f ftv^ctares'r **ia^? * e^j^E«B^KVt^' ii^^tect- yhich are not \'iA. accordance ■ 
with'' th&hspecif icatibn recrements iifcijjr fee: ; re^ecte% ; ; ,. ' ; : ;; 7; '^ 

:■•.'■,.; *s^;x*. - % ^y 3^ cbhir&ctor-Sha^' ; iubmit;: within 120 calendar : 

■ 'vaays-' 6t : dafter .or;-re(ieip1i- ; by'hint/of ,; nptixie'^o : proceed^ detailed/ dimensioned 

■drawings -and' 'datavdes^ ^electric' "j'.^'". .. 

^ t ^^^'®^^^^^;^' *& : its?;^quipffien^//%bn:!i^ lighting; :di.s^ibution : ] 
■ ; pane'lboardey H^Hi^ ' f ix^re^ 

■he^ 'proposes 1 tbvih^taHi' : a^ 

for-igpiprb'vM;;- 'Noflbbr wi%h : ' embeiJtd^a ^ ' eon'dtrff't's : %hafe ; be' placed ' : until 
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the contractor has received approval of this conduct layout from the 
Contracting Officer. The contractor will be held responsible for any 
delay in the placing of the, floods with esfcedded -conduits,, should he 
fail to submit equipment data and required drawing within the xtime 
specified above. 

•&5-03. STANDARD "mmk 'fifth SfECIPICiffilONS. - a. Unless otherwise '-: 
specified, all electrical equipment and materials, workmanship and tests 
shall, confcrm with the ■-, current standard rules, regulations and specifica- 
tions of -thV following authorities. ..-. ■',; '■:.-■ ' '".':■' . ' ■. *:: 

; (l) ' 'American, institute of Electrical. Engineers, 33 W, 
39th Street, New ¥&k, Hew York., - ,\v- ■ ;' .■;/;; 

' .. " ' (2 ) . ; ., National Board of .. Fire Underwriters , National; ; ■ . ■ :■■-:', ■ 
Electrical; ;^de, ^,^^^tree^,." j^ .York, H.Y,, ■ .... ■..■'■ ■ .■■■.■:.' ■-'. : '.-.. 

1 : : " r '' ;; t^ : -;f^icmai. Electrical Manufacturers Association, 155 

East^#tth/:Stree^ ."..'.. : " ,- ; .-.:•.;' ■.''■■"..'.',.,,;', " : ■ '''■',' 

■■' (5) Federal Specifications,. cited. herein, (Superintendent 
of Documents, U. S. Government Printing Office, Washington, D. C.) 

V. Copies of these rules, regulations' and specifications may 
be procured at the addresses :as i given, or : (say be seen at the Corps of 

Engineers Off ice,; Waltham., Mass/.. ■•'...',■.■■:',.- ... 

c. Options of. the Government. ,- If; the contractor fails to 
submit for apprpyal, .within,. -the . 'specif ied'time., a list' of materials, and : 
fixtures and equipment in' accprdance with, the preceding paragraphs, -the 
Contracting; Off icev will select, a complete list; of-: materials, fixtures' 
and equipment. The .selection made by the. Contracting Officer shall be 
final and binding and the items shall be furnished by the contractor 
without Change in contract price, or, time of.. completions. ..''■'■"''" 

25 -C4 r ; : GBOI^ING- . r. .a , . piteter. ". Supply , Tower and Flood Control . Gate ■ 
Shaf t* ; -.; The fr^olf the control center, generator, all metal cabinets 
enclosing electrical equipment r and all ,conduits .shall be effectively 
bonded and grounded as herein specified. All conduits at the control 
center shall be bonded together with a, No. 6 copper cable, using standard 
grounding bushi,.ngs for this . purpose .., The control center frame and 12lo/24o 
V neutral shall* fee grounded ta this conduit ground system. A grounding 



ground the conduit to the metal enclosures. The use of loctamts and 

bushings. iiS^ ; n^ to. 

enclosures'* "'"'-■" ■-'■■*'■■ ; ''^''^v^'V-c^^'~'^ 



$ i •' i:: <^rat6r-' s^^ar-tegfr i^-.^ix^y. { .^ilBtt^- ;'';.T C ^^.neut^at* 't 
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water service with a No. 8 bare cable atja.-po^t^a&'nea^ 

to the water service entrance. Connection to 'Va^^^exyi'C^shia^ -Jse?-^ ::■.■: 

made using : .t|jip^^ shall be protected by 

l^inc&'c'bn^i*.^ IiL\b"-^w^-!l V'-™^^-''— — '"'*" 

£.*■- ^^ktning Protection System. -"Air ^fninais''^^^''' : ' 1te '' :! l 0C St«d;: : .. 
at the tbiTp^^tS^ ... 

Structures v as ; ~sne4^oh-i^ tiie^xterior. 

of the structure will provide a direct connection"^ e'ai-tn? 5 r; 4he;;?eaita-i c : :>;-^ 
terminal shall .consist of three 3/^- inch by 20-foot copper veldi ground .: 
rods driven ;: i'n s ' ^die'turbfe triangular formation 

in the river bed up^roMmtely;.^ 

bases. 3$. ground^ rods cannot be used because of "^dc : H ; fo?tetio r a ^'contractor,: 
shall refe#\^nfs t 'irt : e& i "to' Ccrrfcracting QCf^ej;.*.. ; Connection between. 
structures^ipid'^u^ 

conducto;r^jbtei£& W%^ e'artfa ?o^,£f^stened "to 'j$03&M i^& : ait ; ^ foot d.;:;:;: ;.-.;- 
interval? 'b^;;ipganif ;^'^3^ansion7sle.eves ljs^';'c^Dl|^6lips ir ; - .iJCBi '#ig£tning :;■-„-;>; 
protectieE: ^#tea' 'snail '■■-cottfErm'tor.the 9equireaien% x af '"iteS^fi&idbodki. ■ W.. 

25^|^ 1 wpd3S®." ; i Btt&B^^fclirGjj^ no¥'£mal^r-*ban^ 

No. •IS'ai:*^;" : Condufeted&s itor^Jsign^^an^p.^ i;:* 

No. l^ T a,^v ; ^onductorJ5 ■^sh4ll;/be. v cpnti^o|i5,^^C ^ e ' fc *#' oUt^eti.and; ; ,v : 
no splifces" "s1iate : W^Mtde^^^ : junction! ; ; :; 

boxes may be wt^i^& 'i»iiie:r^ 

insulating material or solderless pressure connectors^ ! p^perl-y'^pedy,.:; -A-Uv 
shall be r lx^t^0^c» a^::sp^ices , in, ;w^ring. , t , .Soldered joints insulated . 
with tap^"shaSi ; ;be ;i Ke^t to-ja:;sdbn:^uB. ".^op;^ :-viv '_., 

confprm to'- th¥;^ec$:i^ementsv^ 
HH-fr-£o3^res^^ 
of rubber" and- rri&fcion k&gexti ^c\;i^"^^Z-'' ! -i^t^] ^'"" : "r~'h "— :^'- ; ■^-■-y^ 

254jS^ :; ;|^MCElX^lBE f jfcCAE^i^, ^eneray ^'M ■- Esfcept' f prK " ! -' - ■ 
control deisteTs^ wiring^^jri unless; ^qther^^e^'^p^HiS,,, 'al;l Li :virei and: cable;..;.. 
for power, control and lighting systems' s'fi^ji^ single' Conductor- :laables/..- ; 
insulated as specified below with either a Mat' ; ahd moisture -re^ai sting ;-:■-: .v:- 
or an ozonS-rSMfc^ heavy duty; oil . v 

resistajit'^t^rmose**^ 

fOrBn\ng ; ;!&;^f Sj5e'<^^ ' rj: ' ;x v-'.'-.^.-;:' '-v.r;-;: : : —.; 

■■:-■>- ■•->■ sj.j,v': ^S^'^hei.'.con.due^ojr .s£^ .-fpr- ,.-.'.; 

any particular application or sersic^ shall' W as lifted- in the ;Cable., , 
tabulation, as indicated on the drawings, or as specified under the , 
detailed requirements for the particular item. 
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b* ' K^Ltefi63.s>. ; .;Construc 3 tibn,;;and llgst'S i. ; :? Materials/ construe-. 
tion, and tests uhlees btherwise ." specified, shall conform to the applic- 
able requirements of the IPCEA-HEMA Standards Publication Wo. WC 3-1959, 
March 1959, entitled "Ruhher^ Insulated Wire and, Cable fpr,,the Transmission 
and Distribution^ of . EIe«tri6^^^ ... 

grades and classes; specified 'hereinafter will refer tq^the above 'IPC^A- '. .' 
NEMA Standard, ynXes's"' otherwise ; stated 1 ['' '.'„..'.,'"' . ■ ■,,;■■ ■■... "'■, ' 

. , "c . -" Conductors . , - . Conductors shall be of tin.'' or, lead alloy .''. : ^ 
coated annealed copper wire "conforming to all" the applicable requirements . '■'' 
of Part 2. Conductors shall be solid or stranded as required below. 

. '■" '''.\..''.ti),, 'Fewer and Lighting Circuits. - ]{a) ■;QonduQtors^'> , ,.,.,.. 
. Conductors to be insolated; f or '^COO-yoit service/and* beiow .shall' have. .,"._. 
Class B stranding.' ........' ...'.,. ..' ..,■.,.'„"'.'.'*. '."... " , ..■ ■. ... .. .',' ,;■: 

.'■(2). ; Control Circuits. - Conductors ' shall have Class B :'. ./ , 
or Class ; ..Q". stranding; .and shall be .not .smaller thanHo. 12.AWG f ..; ■,"l-i^\ 

^* " Insulation.' -.,(!>.) Material.' r Conductor insulation shalj, '■...... 

be suitable . for cpnduct6"r temperature of 'not _less 'than 75'° G , and, for ..... ..,: ... 

conductors' 'specified to be insulated for Rated Circuit- .Voltage .of .600 ,:",.. ; 
volts and/ less, shall be either a vulcanized "Synthe.tic" .rubber. Heat and., '.; 
Moisture Resisting" grade of .insulation or an "Ozone-Resisting .Natural., 
or Synthetic Rubber"' grade of insulation; and, for conductors specified '.. ; 
to be insulated for a Rated Circuit Voltage of 601 volts and greater, 
shall, be h an "Ozone -Resisting Natural or Synthetic .Rubber or Butyl Rubber" 
grade '''" of insulation...;' The; '" Ozone /Resisting" grade of ..insulating compounds ., 
shall .conform to the requirements of '.Paragraphs 3*^ or .3.15? except . 
that water absprpti on" characteristics' of the Qzone-Resisting ^Kaiur'al or ■. '..■■ 
Synthetic Rubber Grade 'of ; insulation. (3.1^) .shall be as follows:. .... 

The' -coiapouhd,, af ter a ' 2^-hour immersion, shall show. a specific .'■■„ ..,' 
inductive 'capacity' not .greater tlian 4/5; and/ after .a continuous 1^-day : 
immersion, shall show /a specific, inductive capacity, not more than 7 / - : ■. ,.. 
percent higher /than the. value determined ,at. the. end of the .initial. 2^-hour. 
period, nor more than 3 percent" higher than at the end of the seventh : . . .. 
day. The "Synthetic Rubber, Heat and Moisture Re's'isting" grade of 
insulating shall conf erm to the requirements. of Paragraph 3 *-13/ except, .-.:.. 
that the specific inductive" 'capacity and' mechanical water abstr/ptio'n , , 
characteristics shall be as follows: 

The compound,,. gtfter a '2^ -hour immersion,' shall -show a. specific 



The compound, after a f~day Inmersion/ shall not : absorb 'men* -than \, .' 
.015 grams of. water per square .Inch of- surface ^exposed to:, the water . 

The ntanufacturer, in the 'presence or the Contracts' Of ficer, shall;.. ; 
perform tests on -Samples of the insulation taken from. the finished 
product io-determiiie'coiapliance. with the -specific recrements. Test 
procedure" shall be in accordance vith the applicable requirements of 
ASTM Standard I&7O-58T, entitled "Testing Rubber- nand; Thermoplastic ; . 
Insulated. Wire and Cable" * ... „.,;,,::■;-" -V-; .-:' 

' (2 ) insulation thickness. - Thicltness'of conductor - ■ 
insulation shall be -hot ; less than that shown in' Part, 3, , ?able 12, - 
ungrounded neutral, for the respective Rated Circuit Voltages. . 

e. Jackets, ^ Ove^ the insulated conductor there shall be 
applied an 'outer jacket of an oil-resisting thermosetting synthetic^ ■ ■■■ _ 
compound conforming to Part k„ paragraph 4.13.3.; Except for :-sMelded : 
wires, and .cabled. *he^"«cket. shall be in direct contact an^adber^to 
the conductb^ri^ulation. If npnsbielded, the jacket thickness^hall^be .. 
as specif lei,in Part %, Table 26.. If Shielded,, the jacket thickness shall 
be in Accordance with the requirements of Table 28 ; of the above; reference. . 

; - - j -f ." '. £imenslone& tolerance. : - The -outside diameter of single Con- 
ductor wires'- and. cables and multiple -.conductor 1 cables shall not vary 
more than 10 percent and 5 percent, respectively, from the calculated 
outside diameter based on the thickness > including tolerance, of tne ■ 
component materials 'specified. ;,:-:'""£..;...■ 

£.-■ Approval, "i ' Manufacture of > the wire or cable shall not; te _ ". 
started until all' materials to' be j used;- in the fabrication, of the finished ; 
wire or cable ha^e .: been approved /by .the ..Contracting . Officer.. • • ; . ...... 

■' h. : ' Inspection enii'fe^a i..- ^(l);Geheral. - Inspection and ■_■ -■ ;. 
tests of £ire knd .cable- furnished ..under these -specif ication shall be _ 
aade by r ahd.at,.'the plant of 1 the' manufacturer, and shall be witnessed by 
the Contracting Officer, unless waived in writing. All tests and.. . ■ 
inspections iafeall conform to thep/o^dure set forth- in the applicable. ; 
specif ications or. standards referred to- :hereia. ■ v 

(2) .Reports. - Six certified copies of test reports, indlcatiiig 
the results of tests,. made, shall be furnished the Contracting Officer, , 
and no wire or cable shall be shipped until authorized by the Contracting 
Officer. 

■ i . taneral-ljisuiated Cable System. - Mineral -insulated., cable 
system, type MI shall .be furnished. and installed in the Water Supply^ ■'>■ 
Tower and Flood Control Gate Shaft areas below Elevi 584, in lieu of 
exposed conduit wiring." M± cable shall be rated at 600V. Cables shall 
be fastened within 12 inches of each turn or Offset and at intervals of 
not more than 6 feet. Cable terminations shall be carefully made in 
accordance with manufacturer's recommendations immediately up*pn stripping 
of sheath. 
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i- Interior Wiring . - Interior firing for., the .Utility:*,.' . ;1 ,.:.:;-,, 
Building and Operator's Quarters , including the Garage , shall be non -metallic 
sheathed cable,, containing a-. grounding conductors ;:•&}_ the*- heater rooia, , ..v;. ; - 
and other locations- designated on .the /drawings where,. conduit., or tubing: -v,--;..': :..- 
is to be installed,. :.the;:wiring;Shallbe--.single.- conductor,,- copper,,. .-, ...... - 5- 

600V rubber insulated and: shall aeet the.* requirements, pf Paragraph, u: ;■-;:.- 
2p-06a or shall -be, code grade with neoprene : jacket-..- . ■■ . ■;,■-,; :,\ ;.-._ ;,:;:..;;.;:.:;: 

k. Lighting Fixture Wire . - Lighting fixture wire within the 
Water Supply Tower and- Flood Control Gate .Shaft ; including -Je ads to 
equipment heaters and: non -portable rheating -devices -shall; be single- -,-■ ; - : 
conductor, stranded copper,- 6GOV1 silicone rubber,. insulated> w4-tA- 1 gl.as:s, i :.,r.;,..r .-: 
braid outer covering, as listed by Underwriters' Laboratories, Inc. 
Lighting fi^tors:.-,^ . , : , 

Cfcerat0x§&*-:.&yau^ : :...,_- 

COpper-:M0V,i^e : AF..,,/,: :, ■-'■.:,;■■-:-, .;':■• :; : -.(.I? ':*: i 'V vr ; . ..': ■-;■ -:; i i.::\. :v.-v ■*;•;;- - ': ' 

: - ., £5^07*.::vOTE^ 
Gate Sbgfjk;v;wff^ be Ins talled..:-lni' accordance: with7~T : *. .- 

the appM-cable^promsions of /the JJational- Electrical. :-.<3odei? -Cast -jsetal -■■■ 
conduit boxes for threaded conduit connection, shall be used. Rigid 
galvanized steel conduit conforming to. Federal Specification: WW.-G-S&Lc 
shall be used. - Conduit, f ittings,-.. including, supports,, '^shall be'"©£- caste.--- 
or malleable; iron*. (Conforming, to Federal . Specification; W-F-ko£,~. ■■< Conduit -.;■■■ 
shall be of 3A^iACh ndnirtxan size except as- noted. ■ ■,.■ .-;■..■ ■;,::..:,;-.;.. ■;■::,.■.• 

b. Utility Building and Operator's Quarter s r - Non-metallic 
sheathed, cable .without, conduit shall: be. used, generally.. At locations 

Where conduit or, tubing: "is. to : be.- installed, it shall be installed .ih::,'..- ..,*■-. 
accordance with the. applicable provisions of the. National- Electrical*,-. -. 
Code. Rigid steel conduit shall be zinc coated and shall conferm to 
requirements of -Federal: Specification WW-C-58lc, Electrical: metallic 
tubing shall, he -zinc coated, and shall conform to"' requirements 'of- "Federal: . 
Specification. WS:-^-B06b t . . Conduit fittings, shall '. cohform.-tO; the; require- ,. ; ... ■;-:: 
ments of Federal- Specification W-F-406. Conduit- shall be ; -of . l/2^inch: ';:,:' 
minimum size.: '■'■ ... .- .- ■■:...■...■.■■ ■..-.*.:-. -.:n : •.-- .:. 

c. Insta l lation. - Conduits shall be concealed within the 
walls,,: Ceilings -■■and floors where, possible,- and shall, be ■ kept at., least 6 

inches from : - parallel runs of flues, steam pipes or hot-water, pipes, ■..;■:,-■-,. 
unless, cthervise shown. -on the drawings., E^poGe-i runs of conduit shall; ■■• ■ . ; 
have supports spaced not, more than 8 feet ay-irt ,,\ii r.h--3L.M be installed . ■-• 
with runs -dp railed or- iA.rv:end.-\cular to vall^-. s^-r^-l^-i.^ members, or 



plugs inserted 4^ ^.oary r . or epncrete...s;te^.n^ .-, Li -.. ; 

of' "wall: l^y^^ j.^j . ; „ j^.-^.- 

secured '-l^^ai^ " t .^X-- ^- .' 

l3olts ; .4»*cpflJ!;se'te j '.",6£ iyi'4^ ^s^i^ij^ax^ui on, me^'ai jRurfac^^^d yqpdU,, ,.., 
screws '" on jsboji. ~bb^;fc^Hb^uJ " v '"Ffe^afej.' studs', 'driven ' in ";¥i&h ".§. "ppwdejj '.. ... .., ... ._ ,. ■, 

charge are;pe?J5iiidS^d.; jar 'Sa^fen^pg'"' _ 'raceway^ .on! !a^^ , 

concrete, r a&d. wpp#.J ;^re^a jlai^ ^I^e<3. 'io,;S^eeX.•^^acc^i3^1e^ n;o ."; ',, ' - ; j V .> 
Nails ;s|i^X.';^^',^e .,^e^^B^ ', ; "v :j -,, 

Condui:^ jsha&t 'W ir^ial^e"^ ip,. : ^ipii t %m4r..aa ;i i^.''^iis^e^ aga^sjfc |j?oj$la ; ";. [ :J y; , ■'. 
from ^l^coi!^ .rju^Vof ' Qps&1iuk,s ^ ,, .A J ■;. 

aisall'M.-^^^^^'^^P 'fee'. '9sy;oiii 6£ !£r^s7.vb£r^^^ ^.j;. 

lodgemah£;^Ctj^ tiifeing/ f^J^n^'.'aip.dj. ;^. ^ , 

boxes' durjii^ 15he/bQj^ E^^^^^l^ ™l&£iiJ*#^? . .";■>." Jv" 

become ci^jgej^ al^ 

be replaced.' '"'t^d^^'Jalall ,'be" '^pi^r" f^s^iie^. ^ : 'a^^^e^^e|^';ou1^i^ ^ 
j unction.^' ,|in^p^ ^o.ptou% ri a^dVfe^bi3QaBj-, ^ra';. ,,; ., ,...,. , 

to per^\^..T^s^% : tp7te\<W^^'%ig^ af'fcer,.., ,,, 

whicb^^tfte^pcl^^sl^^bje ma^-up' s^ibienil#;tiglit, ^^^^e'ltnis^Qg,..^;; 
..ifci&fi'jro.'j^ |fe«^^lbc^t..^o"^^c|4c^ ; ,. Z^ : 

' snail'' be ..' used* "' .': ffbt j l£ ' sof t~ 'dra^^a^^ij&is $ ; irpjj < |>ui'i: w|r sr ' sbf|^ b'e ' _ -;7 , ..7 V ■ 
installed'" in^^^. t tei^^ r V^' '^'" 7-,-7 ' \. ^^."-..'v ,.;i;;:il ,-;w 

25-08* ,.,H^rlgi , ?A^aC-^H5Aa?HEp CABIJS., r^^pn^etallic.sijeatlaed cable 
with a, ; growd 'w^^e"" s#£tl. be'-' inatalled 'in'" i%$'. .C^a^ator^a:;^^*!^,^,^., ; . ro vj . , 
Utility ^^Si^^^ tjja^a^iff^e^^via^on^ o|' 1.'. "',, ;,, ,.,', 

the Wation^^gjfc^ P^r}& ,''^^; 

Non-metallic; _s|f £t|fi,. ca^ieslshall^.noi"be ; run" aijfposed^ ■ " Fo^ii^paa^ ' gbsjs^.j;"; :l 
insulated jC^ai^^ rT$P#?» ■'-■ ; '■■■ \x :U.? 

metallic'' sneathed cable snail ~ be ''secured 'in place' by mean's of "properly' 
sized cablf, straps. or s app?0yed : stable s„pr_, other fittings,-; Sugpprts,. 
shall be n£t.more3^ s+ii:- 

approved, typ^ p£I sP^Se clo^'a^"' lac^o^Xei,,; . j^e^.&7the"Ibjj^ . j^. ; , 

means''*s^ying r |^g^|»j^9gej, "'^IjIherelK,^ reb^ira^^^£ ? /'V77 ~ i . ; ■* : ■,. 

conducioC §^p«^^i£ L ^t^ ■, &%&V&lf ^^W^^^i I . 

over the" tops^'or througn "celling' 1 ' joists' br^wfceal ihis 'la' i^pra.stic^|e ? ."l, 1 ^ '« ^ 

suitable running boards shall be provided as* a "supporting "means. "Care 

shall,b$ N „ta"sen. ; at ; te^K4nal3 r . or j .,^nd.. t supppr £a to see , that, ^he,. insulation 

is not" in3uribusiy"'crimpea v; : r ..^^ 

shall conf crm to the requirements of the' federwriters 11 LaDbra'tories, 

Inc., .Standard f pr^Jonr^talllc,. Sheathe.d,. ^ _ .;=:..+•:. i- ; ; :c.rv::-i .<,■ 

25-o9v L '"6fe||#: ;;^ ^S^tC s 

s'hown on the " dravi»ga? t '|^'-cpntra^ibr aJ^li j ',stu9y tbe^ general byjilJdi.ng ' : .. " . 
plans in rel^tib^l&p"'%e^a^^a^bun^^ s > : .-,. 

his vork-^l^^bi^i^rfer^n'^Jw^ , ; , : ,.;,;., , . 

these sp'ec^f'i^aiibfj|X",lj^n'r^ re*f.b ; cate ... ... ,.. -.-. ■ .'. 

outl^ts,.ajDu ■^^».,^nt|lx^#s ,pr. '-fij^f -/^iMftB? ■ ^.IhS^^S 16 ? ■ .■ v . ■ '*-■ : - 

25-7..,. c ... ! 
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will be symmetrically located according to room layout and. will not 
interfere with other work 6r equipment. Only zinc coated ; or ,' cadmium-plated 
sheet-steel boxes conforming to requirements' "of Federal Specification ' . 
W-j-800a, of a class to satisfy the conditions for. each 'outlet, shall 
"be used in concealed work. "boxes' shall he installed in a rigid. and satis- 
factory manner, either by wood 'screws on' wood, expansion shields on ; ..' Vi 
masonry, or machine screws on steel work. Threaded studs driven in .. 
with a powder charge are permitted for fastening boxes' on solid .masonry, 
steel, concrete and wood threaded studs welded to steel are acceptable. 
Fixture ■ outlet boxes in concealed work on ceiling shall be not less than 
it-inch octagonal. Fixture; outlet boxes in. concrete ceilings . shelly be of _^'. .' 
the i|-inch" octagonal concrete type, set flush with the' finished surface # ; ". .. 
Fixture outlet boxes, boxes oh dry wall type ceiling bonstrudstion shail '. \ 
be fitted with open covers set to come flush with the finished surface. 
Switch, telephone and receptacle outlet boxes shall be not less than it- 
inches square for ': conduit or tubing, fitting with appropriate plaster 
covers,- where'necessary, -to set flush with the finished surface. 'Device . 
boxes suitable to accommodate nonmetallic sheathed cable shall be used 
for switch and receptacle outlets in the cable system. Outlets for exposed 
work and all" outlets in the Water Supply Tower; and the Flood Control 
Gate Shaft : shall : be of cast steel or alloy, fitted with appropriate covers. 
Cast-metal fittings shall conform to the' requirements of Federal .Specification 
W-C-586. Outlets and junction boxes less than 6" x: 6" x,lf' r in exposed v 
work shall be cast steel or alloy fitted with appropriate covers. 

'&•'.' Full , Boxes * -'Pull boxes "of 6" x 6" x k" and larger "shall 
be constructed. of code-gage galvanized sheet metal, of not less than the 
minimum size 'recommended by the National Electrical Code.. Boxes shall . 
be furnished With screw-fastened covers'." "Where seyeral feeders pass 
through a common pull box, they shall ^be/ tagged to '.indicate clearly 
their electrical /characteristics, circuit, number, and panel designation. 

b. Clock Outlets . - Each' clock outlet shall consist of an 
outlet box, plaster cover where required, and single receptacle with , 
brass clock-outlet plate. The receptacle shall be sufficiently recessed 
within the box to allow the complete insertion of a standard cap, flush 
with the plate. A Suitable clip or support for' hanging the clock shall 
be secured to the top of the plate. 

c .' ; Telephone Outlets . - Each telephone outlet shall be provided 
with 3/8-inch bushed hole in the center. . 

£• Device Plates . - A device plate shall be provided for each 
outlet to suit the device installed. All plates .on unfinished walls 



Plates shall: 'be; insi^e'd'Vferti^lyV^.^ 1 ^' & '.tfS^l^v * ole<lcail<i ?i?? 

j/L6-ihch. v '' Device plates ''shall be one b>f the^Onb-piecrtype^Of ; ;;_" '_ 
sul/table" : shape; for the': devices to" lie coveted. ... The;;use of* seetipnal £^? e 
plateg'wiii notfbe peris4ltted.;;.;^ ;;; "■"■" . ; , .; ; " ' : : , ^; ;., ; ,.; ., * ^'^'"/.' : '-' : l : 'i't 

: ''- f 25-iQli ' WALL 1 R^FTACLES. "- W "coafbrm, to;; the" ;■;;; 

reqiuirejjse&ts" of ' ^eieiai. .SpWclf iqa;tion'iJ^C-596j;' type ; and style, a^ ' . .^ 
specified. 

■*' ' ""' a. ' ' : Duplex Convenience; Receptacle's ./ ,-. "kupleVeofavenience; "■ 
reBK#l^.'shmi ^grounding, series; D. type/ 15 «^® r ^ ; ^ : --V^%j : -'ot.; 

irking;. ;;,".;.;..; ;; ; ,. ;; v ; ;;..; ' '.'.'. ;. ; --. . : ; ..■■■;■, >. *:*^--; ,.■:.* :■;: •:.■-:• 

" : ' ," " d. " '' Range' recencies. ' - Flush, molded-pljistic, ^O-aispete, ;;;..;; ' 
250-vpit ,"3-poie/ 3^*ire, range receptacles shall, be/series T.;; 'He ■' ; - ; ; 
receptacle shall be' furnished with a flexible cord; set,; f or connect ion ; ; 
' to the electric range.'' The: cord set shall consist of; a 50-ampfere, : ; 
250-volV 3-pole,. angle : type, ' molded plastic cat with a 36-inclr length ' 
of rubher-^cke ted .cable; consisting of, „t?*p. .]Jo. . 6 and one ; On... 8. a.w.g. , ; 

conductors.;;;:.;. ;'..;.'..;■ '.: t ,;;,..,,..' ■,■■;'..■ , : ., .>- .■ . ■■..:■;;...-.- . , ; ■:.,:■ 

. p. . Power Receptacles. - Power receptacles shall be, 6op-volt, 

^O-ai^pere^.S^wixe,. ft-pple.' grounding typS : witK;^ching;plUB; .. '„ .. ; ., . . 

. ' ; *;\i"a. ! '' ' Floodlight Receptacles ^ -noodligW' receptacles shall be;^ 
600-voitV 20-ampere, 2-wire, 2 -pole weather resistant Grouse Hinds i ;;;' 
Catalog Uo. ARJ-13 Condulet with Ho. AK-227 housing, Or approved equal. 
One No. APJ2271 or approved equal plug shall be provided for each 
receptacle' and cbnnectp on; the floodlight. attachment eor^d.- '■ , _, , _. ; . 

25^11 : . WALL SWITCHES'. - Wall 'switches' " shall be; of the totally' ;' ''; 
enclosed brown handle tumbler type' and shail' cbnfpisn to, the requirements 
of Federal Specification W-S-896.'' Switches shall' have 7- screw type; , 
terminals: or" screSde ( ss 'pressure type, having ''suitable; conductor release' ; 
arrangement. ;.''Ehciosv>rls shall be of phenolic; composition.;; pot more \ . ; 
than 'one switch; shall, be; installed, in; a single" ^ang position of a 
switch box; Single-pole, three-way and four -way switqhes shall be. of the 
tumbler type, rated' 15 ' amperes at 12Q- volts, AC only.' All switches ■ 
shall be suitable for the. control of tungsten-filament lamp loads, up,. 
to thei^full rated" capacity. ''' ;VJaen switches with pilot lights, axe in- 
dibate'd'pn the' drawings, the; combinations' shall consist of a switch, r , 
as spec|f led above, and a yoke-mounted candelabra -base socket rated at : . 
75 watts',; 125: volts,; ig»a fitted with a glass' or plastic jewel, mounted, 
in a' 2-gjang "bW with a '' 2-gang plate.. ;A clear 6-rwatt lamp shall be 
furhished and installed in each pilot switch. " Jewels for u;se with ' , 
switches controlling 'motors shall "be" colored green and for other purposes, 
red. . 

'■. ^~9 .-■-', . ..'..:■.,-.■- - ^- 



25-i?,, : MULTIBREAKER LOAD .CENTER. - Load center in Operator's 
Quarters, /where noted on the drawings , shall be of the multibreaker 
type and shall cave the number of branches of the ratings indicated on 
the drawings. The/, load- center, .shall be, enclpsed ,,in a.codWgagej- sheets- 
box with gray -baked^enamel. finish.. -.The. trim- shall- be recessed . : ; . ,-. .■,■ 
^sufficiently, to permit :the breaker operating -handles-, to. protrude, through 
the front for niahual operation. ' Circuit breakers.: shall conferm to /the .< . 
requirements of Federal Specification W-P-131a, Class B. 

25-13.;, JEAIpLBQAEDS^;.* .Panelbpards: ^hall •be of; .1^,,,dea^-front^ safety, 
type. .Unless otherwise indicated on the drawings,, panelboards .shall ..be,, 
provided with lugs only in the mains. Panelboards shall be provided with 

the size 'and ^number :o£: 'sing-la,: double., -pr triplet-pole branches, -as indicated 
on the; -drawings; .• . Circuit -breaker'- type. : panepvq"ard's ■ shall" cohf or ; in .to, the . .-. 
requJ^.effients.:.of,J^deral Specif icatiqn .W-P-133.a, ' Class A, except that -., 
breakers,; :Shall : ;:have^bolted type ..buss connection... Pusible -type panel- 
boards :"shall;.-cbnf o^^o^^^qiui^ejieats- of .^Federal Specification W-P-146. 
Souble:-r,knaY/ttf^^ .,-, ... ■ 

-)- :: ' :: : ■'-.-•■' '.-■■■V' : -.^- : -M '-■■■■■ '■•,;;.';,.;.^:-. .,.-: ,.;>: ,:/■:,.; : .Mgg^pqle. branches 
shall be.- of : -.: the" ; tumble r> type -iBid-liCfh-aad-f use unit. . Switch-and-fuse.. " 
units -aetingv'a&^otor: circuit-; :di.sconnects,. shall ..be horsepower -rated.. ,. ;.-:■■ 

25-l4. CABINETS...- Cabinet boxes shall.be constructed of zinc^coated 
sheet steel and shall conform to the requirements of Underwriters' 
Laboratories,. Inc... .-.Standard for. CabineVts and- loxes... .Trims. -and .doors 
shall have a -suitable ■ primer, :&oat, and finish./coaV/o^ 
designated by the Contracting Officer. 

•■ <* ,: ^anelboard -.Cabinets..- . -- :., Cabinets" .for' "p^ielboar'ds shall.be 
provided ■ with aot le ss 'than:. ■ *»-inch , wiring gutters at, the ..sides, top. and' 
bottom...: Cabinets shall -be- mounted -so. that the-di stance, f mm ..tjaa. floor, ..--. 
to .the center -of: the- top;;SW±tch or. circuit- breaker, /will-not .exceed 6 
feet 6. inches. Flush cabinets shall be provided with trims having 
adjustable: :-trim.,ciamps:.: .Trims . shall, .be .fitted .with 'hinged, .doors ; having 
a - ccmbirtation lock ..and ;, latch,. :A11 locks shall be keyed; . alike, ., -A ; .... 
directory holder, with transparent- rplate .and ..metal frame, shall be. mounted. 
on the inside.of .each -door.: . A. neatly :typed.d.irectory>- : prpperly ;; - -.-.v; .:- 
identifying eacbv. circuit.,.-:- shall.be: mounted. -.under .'the, plate> .. . , r 

£5-15.\::.;FI3tTUB^ 
fixtures : 'as ■specified on the . contract; ..dryings.,, and; as specified on 'the: ■ 
Corps, -of- Engineers ;Erawing- Ho.' .4q-C6-;0^, Sheet. 2,:. ; 3,;. 8, ■$,.. ,10, 11,. ..12, . . 
18, 26,/ : 28,.:32> 33;' 35, .te'and ,^5 attached £t; ithe/end of. this.. section. 
Auxiliaries for fluorescent fixtures shall comply with. the, -requirements . 



and dust >tig£ty :a^-'Si^^ -^ 

shall: be i :approvedtby'*U^^ V 

b. Ty$e .'MT Fixtures. ,* ^^■■^\^^aat^:'s»: i J^^±e^-f^,^c ■., 
attaebed-sfcetcsh'date^^ 
the Structures -"in ' the; i4iispec.ti6nv : '^tr 1 easr,:as' ■i&d&ejacted-ven ; ?theh ldriawiogs-< -'i^ i"'. 

25-16. SERVICE EQUIPMENT AND DISCONNECTING DEVICES. -Main service 

discotuxec't&sgf Bessie, "S'to^Lli;. ^e^fJItf^pe^ vi ^P -an ^exterlialt^ftte^ SSKVlsaidl^.:-- -;,". 
for manuals operation;. : -;^a&&<unit' s ; ha^/l3.e.-:eoclo^edi?i^:;fl!'iCQde ..^iage/ 5 '.?'.■;■ .,/;■:': ';-: •: 
sheet steel cabinet ,suitable.;for-- flush, or ■surface* mounting, .jas ;; indicate^ ■- -■ 
en the- df awlaagsV" ' ; :Klus1i^BK3ftmte^: .eoclbsur.es.rsb:alil;.ha,vs. gcrfett*f astened::^ :,;// 
covers. ■ Surface mounted .>.:hslosures-;shall .have." hiii^a.<door.S:-ifar^;'Ca f tch"j?B 
Neutral connection^ shalti!^^ \ 

and circuit "b3?ealcers;-.:Bhall;'be. installed :as shown on^thevdriatfin&s* ;.&■'■' wx 



v;oi. 



-U^M 






■- : ;;: &v ^ Circuifrr Breakers-, - ->» ; {&r£tti£;J^eskea&3 ^haOi.iOpffiplyi^febte^tlift, 
applicable a^uireiueats ofeF&deral;^ei3ifieation iW^Phl^^iioa^feta^ l€:hv : ^ 
required. u.;:^ ?•;.;; '.."i- :.■■■■;;:. ,r." 'v"; ,,':';;- j".:-.i Vi:,:i. 'a:i.'.-J- ; ori J.s <;.:: ;;o'JE^,;; 1 bii<''rt ?:,in!'/"'X' ;.*■::■. I; 

b. Safety Switches . - Safety switches shall be of. the fusible 
type and |hall'.; comply;. Ml tto the -req:uliren&n*;&-TOf .•; ito4ervri.|f r&h laboratories,, 

Inc., Staiidard:;'fo»iSei , vice/.Eauipjxen,t.».^ h -H/:J--.:ju /-; :.j 'o"^''rfK Ti-'i r- .:""-:; ; 



;.; : -<.'f. 
i:i' '. ■.■-■' 



25-17. FUSES. - The contractor shall furnish a compJLete, v se.t r of <.■»>; J,.-.;,,.;-.; 
fuses foK all. switches, panels, and control center as required. Time- 
current- tripping, . character! fti e s.~ of ,<f use s ; serving^gio tor s. pr ^eoang c te &■ 

in series ' r \d.t$.^ix~cuili^ 

Fuses shall s b#ye :/ a;^ '^ha^-y-tb^cC^gu^f^vqllage./i. f ^-;u.\: 

a. "' P lug Fus es '» - Plug fuses shall "be"; t^^nonr^netf sM^, A ^iie-'.^,r ...":_,,,. 
delay type, and shallTe used for circuits rated 125 volts or less "and 
30 aroperes;„o;e "less,, , cqaf orbing ,,to jthe F ^rec^u^reKsntfs _of federal., J3pec.if iea- 
tion.W^m,V'tHp$' i x£jf'istyie. B,-," '.7Z S ' -71 "Vl'^D V^f^^V-"^. .■-,''--,; -. ■■■-.. 



... t ^.-j. ; ;. -■- ■'.. .^- ^, 



, ■■ J.^".^-.,. ---■(->■(■ 



^■■-■f.iivj - ,r: 




b. Cartridge. Fuses, I>ua3L*^lemept Time-Lag ..Type, - Cartridge 
fuses, dual -element time -lag- type, shall be ndjarerifewabl« : with an inter'^ - 
rupting rating not less than 10,000 amperes,- : e6nf orming to v the ^require*' ; - 
ments of Federal Specification W-F-791, type I> . style A. At 500 
percent ■ current; < cartridge : f uses ; shall ■■ not :, blow:. in' less ..than 10 ■ seconds . 
Cartridge fuses shall be used for Circuits- rated in excels of 30 
amperes.' " : ■•' :: '' '"■■'•'-■" ■ ■ - ;•■•'■'.■ '- • ■' "■■"•■ ': ■ 

25-18. ■■LlGariro "'TRANSFORMERS, -a. Type -and Rating .;■ - Lighting' 
transformers shall be furnished and installed as 'shown on the -drawings. 
The transformer shall be for'60-eycle operation, shall have the phase, 
voltage -and power rating specified on the drawings 1 > and shall be the two- 
winding ■■' dry r typey -self -cooled. The - transformer's shall be designed 
to carry full rated load continuously without exceeding 80 degrees C. 
«ise above an . anient temperature of ko degrees G. when cooled by 
natural air -circulation While in service they shall be capable' of 
withstanding; without, :in;jury:a: short circuit on the secondary terminals 
with': .na*a^ : ^^ the .- : : 

duration of this- condition is 1 at no time sufficient "to cause injurious 
heating, 

"•'-■ b . ■ ■■ ; Construction . /- 'Eacbr transformer" for':' independent mounting 
shall be rigidly attached to "a suitable ■■•base -'ahd- completely enclosed by 
a metal housing. Suitable removable liftingeye bolts or other "approved 
means shall be provided for handling each transformer both with and 
without the housing. 

: . £.* ' "' -Full Capacity .Taps. - The lighting , transf ormers": shall,! be^ ■ ■ 
.provided' with' frtfo 5 "percent "full capacity, taps below, rated; pr'iifiary , ; ,."' ' ' . 
voltage.::,;' A terminal board and s-fcuds inside the transformer, shall.be .;„.; 
provided as ' the means for ' changing the transformer " tap ' connection ' made 
accessible by, removal of a panel. ... 

; d. Approval Cata. - Data. to be submitted : f or approval before . 
commencing manufacture shall include assembly and. 'dimensioqai drawings; . 
weights,- descriptive specifications covering type,, rating, taps' and 
details, of .construction. 

25-19. CONTROL CENTER. _ a. General. - The equipment to be furnished 
and installed under, this paragraph of the specification consists of an 
indoor control center unit complete with breakers, contactors, instrument 
transformers, push-buttons, selector switches, indicator lights and all 
internal wiring and external connections as specified or shown on the 
drawings. 



fastenings will be visible from the front. Each vertical control center 
unit sbMl 1 "consist of ■ U.Si Stand^d 'it^imum 12' gasp ::|!lteel, plates formed 
and braoed* adequate!^ to -form s a rigid self ^uppdrMng' structures '^The"--.->' j ;; ;: 
arrangement Of ■'' the" units'- shall- fee- such r -thW -adequate spa6e arid -access ••• -''■>■■-■-''' 
panels are provided for wiring and for inspection and maintenance' of : ■■■'■ 
equipment and connections. All ferrous fastenings shall have an approved 
rust resistant' finish and all -bolts -and' screws ■shall 1 b>" "equipped with 
apprdved locking devices* ' All'-^triteiiutes «hall be designed 'for' dead-'' 
front operation'. ■ Instruments shall be tfctf front mounted,, ■■■■seal -flush ■■,>; 
typei*-' AH^dbdr ^hinges .•shall 'be'' of the fully concealed/, loose-pin or ■ . ■ . .. 
continuous -tfype which will permit the- door's to swing through 'not less :- 
than 105 degrees. ' : The -control center • shall' be so designed that -units?;- ..-■ 
can fee? -easily removed or- future- ■units added as required, and fatia?e ■. 
spae^feoi^a^rtmeht^ shall be f urni shed with guide - rails' > '-;, separator > bars -j 
and cover" plate's . '' Each -vnit : structure shall be provided with-' ■ horizontal^ . v > 
wiring spaces at-' top ; ©bid bottom- which- shall line "up ■ with! ■ adj acent units' ~\ .' 
to fork raceways- the -length of -th© control centers Provisions ^Bhall be. :■>:■,. 
made sd tbart a cbffipaxtment : door 1 Cannot be' opened while -the respective ■: . 
switch is : in the" 'closed- position, feo'that the -switch can fee : padlocked v 
in open or closed' posit ion, and for lodging the - unit in the "tilt out" ■■- 
or test positions . Tbje 'equipiasnt' in each compartment shall fee of the tilt 
out or- drawbut: type- with- ccnhections-' aade 'to the -vertical-bus ^by-stab:: ■-,:■'■ .;'■:? 
assemblies so constructed and reinforced as to insure maintenance of 
adequate contact area and pressure. Stab assemblies and bus connections 
shall be silver plated. Control' centers ^.shall have NEMA : Type "C" con- 
strue tibh, : with plug in or stab connections for KEMA. -size- 4' controllers ,■ 
and smaller^ Removable f sub-panels shall be provided -for aWiliary or 
control accessories . Each operating •device '""such as a switch' or a com*-- 
bination starter shall be assembled - as a standard! zed 1 -unit *■• ' Suitable 
guides shall fee provided for aligning and supporting the units during their 
removal -or replacement.' Boors shal^ :, be such that,, they can'; bV closed after 
a switch or "s-tart'er ; is removed frbia the" s true tu-re. - Each unit- * . ■"■■-■ 
compartment shall be : barriered or baffled. -.,\'S, .. - -.':,...■- 

; c. ■■" Buses . 1 - 'All -buses shall be of hard drawn copper, of not. , 
less than~98' percefit conductivity and shall be supported amply. and 
rigidly by insulating supports. All bus joints shall be silver plated 
with provision for adequate clamping. A main horizontal 600-volt, 
3-phase^ 2G0^ampere'"eopper sbias shall' fee. provided across; the' top of all 
the control centers ; from which vertical 100-ampere. copper buses shall,- 
distribute power to the switches t and controllers.^ The electrical clear- 
anees of- the •buses'," phase to phase or phase to grou»d> shall be, not less. : . 
than i^l/2 inches. The bus shall be sufficiently braced to withstand ■■ 
short circuit ' stre'&se's equal to 25,000 amperes. The , control -center shall, 
inclttde an interior ground bus to which all non-current carrying parts. , 
of the structure shall fee 1 grounded. :' -The ground bus- shall be of copper: ■ 
l/k inch by • 1 : - inch and shall run lengthwise "of the . control center ... 

d. Sp ac e n Hea t e r s _._ - Space heaters, with a minimum rating of 
150 watts, shall be provided in each vertical section of the control center. 

25-13 



e. Fused- Switches , - (l) General. - Each shall conform to 
requirements of Federal Specification W-S-865, type' NDS. :Bach device 
shall he of the hand- operated, ■' type with voltage ratings ' appropriate 
to the circuit and duty indicated,: " ■ ■ 

(2) Construction. - ^complete fusible switch units 
shall be mounted and totally enclosed in strong housings to insure proper" 
alignment and quick mounting and dismounting. Each switch shall have 
an operating 1 handle linked with an external operating handle mounted on 
the framework door. Position indication shall be clearly visible on 
the front of the switchboard and' shall indicate "open" , and "closed", 
positions. Provision shall be made for padlocking each control center 
switch in the open position. flame plates shall be mounted on the panels '- 
or doors adjacent to the handles. All switches shall be of the same ' 
manufacture, and switches df the same size shall be' interchangeable, 
insc^ar-.asv;the.^eiflcati6ns : per.init. Switches shall be removable from 
the -front without-disturbing adjacent ^witches. Each switch shall be ■ 
suitable for Repetitive operation as specified by the Underwriters' 
Laboratories Standards without more than routine maintenance such as 
contact refinishing and replacement. The contacts shall be of a design 
that will permit the switches to carry full load continuously, without 
overheating. ■■■■■-■■■■ 

■ (3) Cartridge fuses, dual-element time-lag type, shall 
be nonrenewable with an interrupting rating not less than 16,000 amperes. 
At 500 percent current, cartridge fuses shall not blow in less than 10 
seconds. Cartridge shall conform to the requirements of MIMA Standard 
FU 1, class H, and Federal Specification W-F-791, type I, style A. 

C -' : Motor 1 Starters . - Motor starters shall be of the full-magnetic 
type, reversing or non-reversing as required. Contactors and related 
equipment shall conform to the standards of construction described 
elsewhere in this specification. Control transformers' shall be provided 
as shown on the wiring diagrams and shall be of sufficient capacity 
to operate coils and related devices, such as heaters, at a minimum of 
95 percent of rated voltage without exceeding the continuous current 
rating.. 

iL* Transfer Switch . - An' automatic transfer switch shall be 
provided.. The transfer switch shall.be 150 amperes, 600 volt, 3 phase, 
3 wire, 60 cycle switch, and shall' transfer the load from normal to 
emergency when any phase, of normal drt^s below 70$ and. automatically 
restore load to normal when all phases are 90fi or more of rated value. 
An auxiliary contact shall close the engine starting circuit when 



A 3-secPnds fixed time, delay shall be provided to prevent switch from 
functioning in the event of momently outage of normal power, ^here 
shall be a 2- . to 30-minute adjustable delay incorporated in the switch 
to delay switch from returning to normal position after normal power is 
available v:^A.; test switch shall be provided tP simulate normal power 
f ailure^fpr" We$tXkg . bbt&ffchev '^d?^i^fSi^.'f^ei?P^^/^^' 

• : - ■■'**■■'■ Wirlhg^ v ^apy j Eype »k.- ,-;»»» r ,-; .ffijgflfe >feaB: v ieee t^ theireoj^re^.,. 
ments of parajgraph.25-05.iOf the,- specif icationV-' ;^tfoi : ^Mng- s^Lljbe^^.,., 
switchbc^dJt^,: ; :Wnned ^tim^^^m :> ^t^fe.."^P^ -^B* ^ s iS^ation . 
Number 6> 'oi-Hy^e i&>-des a^ . 

be used^'-J^ge'vires^^^ 

designatibC'fafe^f M^GUtee ';&"■ .s^and^fig; A :i^%)Hia ; vir6 Mae :^ ■&, ia: .y-. . 
shall be ffci^eiv i£-.A^ x e^ ,^,. 

notfrna^Lier ■ j^; - "^i^ :i 19/22^.; i j- -v.^; ' 'Xo-f-: -xC'V '■■ . ■""£""* "" ;: ';V • ^.i-.v.-;- : 

the assembly j?aai&' l b(r ^rnished; .^d ^stalled;; at . ^hW 'ftobr^.'.a Ail j,u- :; . ;. v . .■ 
controls wiring Saving ^e^ip^n*^sha^,%!r^;tii; ^rJn^nML-^toQl^^^L^er^- , M . r . 
iaals: $ha^l. be. provided for connection. 6f''rem6^' J cire 5 ^satrii;^ , 

auxili^;^d; : &iar^ pitches, and remote indica»' 

ting iign^ : ^ere*s 1 uch*"aevic'es;- ar.e:vs^e-ctf^e^i^^Xi5a^e' : ;to-jthe (equip-, : 
ment.-i6ncer^d^ Mie're; shall. rbe,-np: splif^s;"i^the : %iie^:at l d^aS.^p4ne^tio^ / 
snail" b^;..it^;itVteiMnai studs ;<or. : ,b;jLo^ or -,;-— ^i,. 

turned! ey| ef with'cup'.washeyfe;;- ;■; ferial' .pt^; 'e^tf^i'ti^* a4i«4^*W' ! ?: ^fe '■ 
nutsi''' ;v J^^o^d- ;l sbid3er3/e'BB .terMhals! iid"'cE^;'c:M^ ... 

f orv eacB^powe^'^nductob' 'enteringv-or leaying,' the; equip^eirb^... ^pjwer,; snA.^ . <• ■-, 
contrbl:.eond^bV^ as :ind^^te^:on>;^ ; ;Oo^t^c^. 

drawings^ "]&$$£ type^erininalsrpflan a^p^e#^i£e-and 
vided for all "m^n^&cwar ^cables leading ^^^^- i: ' ; ' !:: ' a ° ; -~' :i ' V- ■>.,•,.>;,;- 

ment suctCas a -circuit breaker, re^ay^or. transformer /^fiall.be^idfntifd,^,, 
witfcsufficient ^information to estabiisH'' J tne 'iypeV 'ana'* -rating:. a^to pes- /i0 , 
mit reord^&g. i>;;U '..*" •■'■■-;:^-:;.- ■; ,v o/n-T ;. - ; v- ;'~ :... .-. . . ■■■-; v ~ 



^^'CompartoEen^ ,-door!,' and' pp%r^iny"unit^«hall.be. ; ;, .., ^ 
provided ^wltfc ^ideMi^ing.n^:^^ 
in :size or «& %d¥eal;e^;oii,*he J ;. ( dr^w^^4^ V A :; swtt£%eS£ -^s^isl^^ame,^-. i: . ,. 
plate approximately three by five inches 1 i^si^sftall ,'valembe jpr^ided.*. 
The i; ,abPye; name plates shall be of laminate^-pi^S^ic-^^ 
f or 'engray|d^Bhili letferingnpn : .:a ..black; basfegrp^d.^ ^ ? ._ 

". I'i**.?^ ,-'0 IndicatlB^ Ons trument s > ' . y . (l j ,, ' ;' befier^l..^^- All; .; inflieat jngj; : ., £ . 

* in^uttentS ;: sMll tlbeS' of^ the; >r^4tanguiar^ seiiii-f lus!i r iSapun'ted^ iback-, connected, 
long scale switchboard type^.$e^pjn#h^^lffi^ .:■■: i V- 

mp#t^g.:case shall -be,. approximately k'l/^^^^''^^^'^^^-:-Q^^i.---.= 

sh^^^'-^'^^'id^eerl^v^ : . : ,. r . '_ -; ,.,\ _,. ._ , 



(2) Accuracy of Instruments.. - Accuracy of all instruments- 
shall be within one percent of full scale. Moving elements shall "be 
equipped -with zero adjustment on the face of each instrument. 

lL* Sectifier .. - Suitable selenium or copper oxide type 
rectifier and itgh-low charge control device for maintaining remote 
mounted 2k- volt storage battery (included with engine generator equipment) 
at full; charge during periods when engine is not in operation shall be 
provided. 'When engine: is operating , the battery may receive charge 
from an auxiliary 2^V EC generator. Under these conditions, the 
rectifier equipment shall be automatically disconnected from the battery 
and shall be automatically reconnected when the engine is shut down. 
The rectifier, control and devices may be shelf mounted within the # 
compartment - vith connections accessible through the hinged "door. 

1« Gen e ra tor Voltage' Regulator . - (l) General. - Generator 
voltage regulator shall be a standard manufactured product, completely 
automatic in its operation \ it shall be designed to apply partial vor 
full corrective action as required by the voltage deviation £ roa normal, 
and to prevent hunting of the controlled voltage, and shall be capable 
of forcing the generator field to its full limit and holding it ai that 
limit indefinitely, all as approved by the Contracting Officer. The 
operation of the regulator shall not be affected by a variation of the 
frequency of the controlled voltage. The regulator shall be similar 
and approved equal to the General Electric Company's type GM or the 
Westinghouse Electric, Corp 

regulator feting, jthe perf or ; manee ^specified ^herein. 'may,; t$t&. the^ approval. i 
of . the;;;Cocitraci!ing Ofjficep:,jDe k furnished* ... _ ■;...::■;-■. ]-.;,\;l\ i-'.l. -.■■;-■):..-. 

,. -:■"'"' , ..(2) ; ^5ensitivlty';an4 Time "of Cperation^^.p .^The: sensitivity / 
of the^ regulator shaXl be ,«uc^ '■ tha,t^i^ .vill detect'- a' voltage, change of .' 
l-l/£vperce^ voltage,, and rSuppjLy .corrective, :.actipn. . 

to restore/^he jto3^ ; ; 

apply f till, ; corrective . ^ction.invl/lO ,of .a .second .f 'or, ,a .10 percent,., 
change, in,-, the. regulated, voltage... : . : ,-.. . :; -, - _. .,,; ;\-,-, : .v -.■■.*-,.-;■■/' .-,-■ 

.-.:,.. :::, -' ':'-. ^--v (3) ';Q<^ Action.' V.;Ebe, regulator,,, with:^8ai.accep^pries, ; . ..' . 
shall be _s^table : fq^ .mounting ,on^ •..;., ■■._] 

mechanism shall be provided : : with a suitable enclosing, -ease^..,. The- construction 
of the case shall be such as to allov ready access to the operating parts. 
A voltage adjusting'. rheostat- -shall; be ^provided... , :.y-.: -.-.--,..-;■ 

._m. -,.. - Pubber- Matting. _r The contractor. shall .furnish -a, .corrugated, , 

*%^-v-l r-il J <**.«* -iW.-i-ut ■*».*. .4* n -P "U-f «t* A -i *-s 1 *-l j-fc 4- ■« -t *%. . «+Ma«»+)i r*.vi A 1 rt« r* a rt^ Y\ rr nuol t floe, 



n. Fainting. . - All surfaces of the control centers shall .be ,,. ; 
painted aRdy-^tefore' painting ^-shall^e 1 thOro%hly- cleaned -, 

pickling ar^'-MnsIng" or 'by dther- .means proved by the; Contracting, " / ] V,- ".'!'"/_ 
Officer. The 'cleaning- prbeese ; . shall he' followed ias&eaiately ^'^ by' application 
of a rust iaMMtlVe^wasfct- (bonderizing or "approved equal),; . Airs^-faceaJ,, ," 
shall then ■ be prifcedy filled where necessary, and- given ;twd cba^s/'pf^ .',, ..'.■■ 
synthetic- vindercoat. -' The f Irtish; coat 'Whall'be a semi -glass ' paint;."' ■ ^The;,;;;,; ',; 
color of tiie finish' coat ; shall be" the v -'i^^ac1;drer 1 s 'standard'; color""; ' '■ :■■■ '„ -V , 
which nearly matches Federal 4 Si^dard' '$9!? Color , No. 2&A0. :The r Mdercoiat : „'.. : 
shall) conform to ; the: recrement's : iof- c Federal Specification TT^E-5jf$;a'nd ";!; .., 
the semi -gloss shall conform to Federal Specification TT-E-529. 'The 
primer shall conform to Federal Specification TT-P-57 for "Paint, Zinc, . 
Yellow«Irdn;. Oxide Base* Beady^Mtxed" y Type II. ■'. One' pint ' of the ..seBaV ;.'. . 
gloss finish .edat "shall be' furriiihed for- touch-up ■ painting ;af t'ef ,^e ec^ip-,, 
ment-hafr-been'installedi;^ ■ '-'■'' ■ : ;/; . \;;: r '■ ' ■ .'..■■"■."'",-'-■.,.■' 

o. Factory 'Assembly andyTe'stsV ; - (l) General. -'All Equipment., ._ 
shall be 'ioffipletely assembled aciihe factory, and; shall be designed for" ; _ ; 
minimum disassembly : f or'' shipping purposes. Subdivided equipment shall. =, v 
be properly' ffiatchmafked to facilitate installation/. .Any device. which:.";. . , ± 
cannot withstand the ■■■hazards"- of '' shipment when mounted irl place shall be" 
carefully packed and shipped separately. All parts shall.be prepared 
for sMpiBent.sd that slings 'for handling : '*ay : be readily- attached wMle 
the structures are in a railroad' ca*r. Ea'ch item of equipment supplied 
under this specif ication shall be, given the. manufacturer Is routine 
factory tests and ^^ insure ■ .,:, 

successful -Operation of ; - :: all parts of the assemblies. All tests required.;.; 
herein shall ; be witnessed by : ;the Cohtracting Officer or his "authorized . i; . 
representative, 'unless waived In -writing; : and "ho' equipment shall be " . 

shipped until it has been approved for shipment by the Contracting 

Officer or his authorized representative , The contractor ..shall .notify 
the Contracting Officer sufficiently in advance , of the date of the tests 
so that arrangements can'be ''mdefor'-th'^i'Cbiitrac't^ng Of fleer /.or his. 
6*iiJb£r;iz^'*ep^ '^^#-,^.,^0^7^^,,, 

equipmeni' ; ahd the test method^. vised, shall conform ."to the applicable re- • 
quirements'of ASA,, AIEE, and NEMA Standard's, and;'shaU,';be-:.s.ubject to .the r / 
approval of the Contracting Officer /or" his, authorized representative. The 
contractor shall furnish five certified . copies , of the/reports of. ail-, ■ 
tests, ^including complete 'test ^daita;.. The. cost ,. of. performing, all '. testis v/l , 
shall be bqrne by ,';the 'contractor and shall be included in the prices .. bid ./ 
f or the v^tdus 'items ; of equip^n't; |ji tlie schedule. , ; ' ; 

"[',' /, {2)',;, Instrument ..Transformers* -The.; potential and current 
transformers;, shall '..conform: to Iffil^ Standard E1^2v^w. ■:.--\ - ■■'■';.. 

25-26-. .DOOR BEI,l,..SYSTEK.:- The ; .door bell- system in 'the Operator 's ; •■ 
Quarters, with brass push buttons similar and approved equal to 
Edwards No. 620, shall be installed? at- .tfce front and rear doors. Chimes 
shall be Edwards No. 1605, £-entrance type, or approved equal, located 
where shown on the drawings. A bell ringing transformer for the system 
shall be installed in the basement- . 



25-21. MMEPLATES. -'Each' gafety' switch., pushbutton': station, 
contactor, and motor starter shall, have mounted, on it "a namepiate . . ■ . 
Ifemeplates shall have lettered' 1 on ihem a description, -of ..the. ; device . ■ 
controlled and the'.' current and ' voltage^' ratings', of - the equipment on ■ 
which the namepiate is mounted,. . Except as otherwise specified, name- ' 
plates shall he, thermosetting laminate. with' white ietters on black' 
background : protected ,by melomine overlay similar to MIL-P-7$A, type • 
GCP-H, as manufactured^ by I^ali th. Corp., /or approved e(iual»^ A. list,. \. 
of -all proposed' namepiates 'shall' be "submitted /to, the ■ .Contracting. Officer 
for approval. ' ■' ;'.' ■','.:■■",'' .""/'. • - 

25r22. MOTORS. - Motors furnished under this and other sections of 

these specif iiation shall" 'be 'of Sufficient size for "the duty to be . per- 
formed and shall '"not exceed their full rated load when the .driven equip- 
ment is operating at specified capacity under the most severe conditions 
likely ■ ; to be ^encountered* : The horsepower ratings indicated on 
electrical 'plias are ;f or. ..guid^ce; : ;on^^ : . 

size^:;Hltoless:votherwise A : 7spe ;all... ; motors ..shall have open frames, ■ , T 
special ::clas;s:^A oil :.and "mois.turepr.oof .insulation, and' continuous -duty ■ „ 
classification based 4 on a 40°C. 'ambient temperature of reference. ,'■ .-'" 

' £.* Fractional -Horsepow er.' Motors. . - Fractional-horsepower motors 
shall conform to Federal Sgecifi cation CC r M~,63.6a. •.'.... .■■>■■,.. 

b. ' ^ Ititegral-Ho reqpfflerj^itors^ - Integral-horsepower motors 
shall conform to. FsderaX' Specif icatioh CC-M-64lb. Polyphase motors shall 
be' class B, squirrel-cagt; type, having normal- star ting- tor que - and low- ■■■ 
starting-current characteristics, unless other, characteristics are. speci- 
fied elsewhere 1 ;.'. ".;■'"". '"'"'■"'"'' "y."'' . '.. 

: '25-23. MOTOR CONTROL. > Each mo'tor, or group.' of motors requiring ■ 
a single; control,; shall be provided under other sections of the.se>,; ,;. 
specification with a suitable controller 'and 'devices that will perform : 
the' functions as specified 'for the respective motors. Controllers shall: 
conform to : . -the, Katioiaal Electrical Manufacturers ' Association Standard' 
.ICI and the Underwriters' 1 Laboratories, Inc., Standard for Industrial .. ' 
Control Equipment. Each motor l/8 horsepower Or larger shall be provided 
with thermal-overload protection. The overload-protection device shall 
be provided either integral with the motor or controller, or mounted in 
a separate enclosure. ' Unless otherwise specified, the protective device 
shall be of the manually reset" type. Each phase of 3-phase motors shall' 
be protected with an overload device. Single- or double-pole tumbler 
switches sriecificallv designed for alternate n(?-r.nryptit nwrsMnn nnlv 



designed for ; ;tha$. purpose and. m^^Mm^^0 cse f^.M*t^ 

° . :•.-■■"' ~--:l'xZ-i---i' a-'-'.j ;.„ **&„■ -i,rt* fiaihs eni»h a. ratine, Tl magne 



„Wben 



the 



starter.- M#^££d^;%^ 
the^piiot Son^Srci^u£t; ^ combination ^ al 7^ a :f t0 ^ C *^££ 
is specified and the automatic -control device operate} l^fe^* 1 ^ 
a double-throw, three-position tumbler or rotary switch shaU tfe. pro- 
vided for the manual control; when the autonatic-c^te^,d|yi$e 
actuates the pilot control circuit of a magnetic ^^^^1^, 
shall be provided with a three -position selector «^^|^#| c ^f amjal * 
Off -Automatic. ■*.!<*■& iW;i? 7-:cl'- f 

25-2fc. MOTOR DISCONNECT MEANS. - Each motor 'sBaii c be^r6'vlded with 
a disconnecting meaas under ,*Jrts-,«*i3t^, ; of, the, specific^ng, vfcgi ^ 
re^r^l^S ;$a&^^ 

paneJAgar^ wm^a^tah^^ 

or double-pole tumbler or snap switch, rated only for attempting current, 
will be,ACceT.tabl^ ; .f pr.capaci^es.^s ;^|n t 3Q t f^B^li J r ?S +^ 
ampere.*attn|^f».^ 

with Tabled! of tedeM^plaii^^ 

shall conform to Federal Specification' ^865, type NDS- Switches 

shall d^sc^nne^t aj.1 un^ound^4jqonduqto.r|^ iT t t ic . i0 - ,t; ^-v^r ..^ 

to vibration' shali'be'^lwith-fle^lexbn'du^ 

motors, disconnect switches and all control, protective, and signal 

devices for .ffioto^.^rcuits, .e^ce^..^r.e ,^^^||p^!^2^f^ 

mounte4^o*|^^ 

inolu4Jj^0^.^1^^^:;cphtr ; oI ^ e r,^^^ne^c^O|^^| , ;J . .. 

t^rimi tfcSBf *&" engine;- 'Size "of Conductors between mjtor *«£«*" 
trol of protective apparatus shall be as recommended by the manufacturer 
of the apparatus, or as required by the National Electrical Code. 

25-26. TESTS. - All wiring shall be so installed that, when com- 
pleted, the systems will be free from short-circuits and grounds, and 
the insulation resistances shall be not less than the values given in 
paragraph 110-19 of the National Electrical Code. After the interior- 
wiring-system is completed, and at such, time as the Contracting Officer 
may direct, the contractor shall conduct an operating test fcr approval. 
The test shall include the operation of all equipment from the emergency 
generator set. The equipment shall be demonstrated to operate in accord- 
ance with the requirements of this specification. The test shall be 
performed in the presence of the Contracting Officer or his authorized 
representative. The contractor shall, furnish all instruments and per- 
sonnel required for the tests, and the Government will furnish the 
necessary electric power. The control c<inter will be inspected at the 
place- of manufacture prior to shipment. 
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25-£7- GUARAiJTEE . - The f olldwing equipment to toe furnished ■ , 
under this section of the specifications shall lie guaranteed in accord- 
ance with the guarantee provisions set forth in the SPECIAL CONDITIONS. . 

Control Center 
Switches ■ 
Circuit Breakers 
flanelboards 
Transformers 
Wire and Cable 
: '■Lighting Fixtures--; '■' "'■■ — ■ - : _ ; : >:;:,;■-! /■]'/■- ■ >■-<:.::-■■; -.--■ 

a5-p8. : ''; : $AimM •* All' 'electrical ■ ■ wdrls; ; perf erased under^this ■: section, 
including : grounding system", ; will be : paid ^f or under: ' the • .applicable^ ■ ; 
contract -prices as -outlined below "and ; 'ShaIX ^in'clude ■'all- «c»ts :of ■;; 
'T^isMng^'izrs tailing ; ©nd 
on the idra^ngs; ^ : -' ; ; '' ■■■■>> ^-i"; 

: ' a;; : ' V 'Ail> ; 'in'teric^ ; -'el^ctricai;:.wi^ 
Utility Building, and Garage will be paid for and included 1 .uader the . 
applicable ;lump sum contract prices for Items $6> ,97 & 9& l 'lTtility .■'■ 

Buildin'g"y generator's 'Quarters" , >nd" ,, GaVage' , -i ;■-■-■ : ;: '; ;! ' : ' .- '■ ; • v ■ "■'■ 

'"■ bV Payment' 'for' all interior 'electrical work- for the ■*. Flood ■ 
Control ^ower/and the -Flood Control Gate Shaft will: be included under 
the apj^ircable. to ^prices- for Steals 'lfo. ; 82 - v and -€6y ;.-..-;■:::; 

"Electrical '''■WoTH:/'■■'^te;'r^iB l, .-'■■■'': y- ; ' ' : -' ; '- ; '-'' ";■'■■■■:■■-■■ ■"":■■■■■ ":•;-" -:.;..v^v 

* '"' 'ci ' ; -If 'additional -lengths ; of -ground rods- -are' - installed, as.. :..-. :- 
directed, In ^ 
will 'be; made 'therefor by'; : 'tne pound usder Item 73 > --"^MLsoellaiJeous. .Metals" . 
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*'A-Z OK /&%. hex. hd 

everdur- hroytme m&chl 
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Pyre a g/oh^. 
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Brackets watertight j, he any east brome angle body with cast brass guard,, cast bronsse 
outlet box with conduit hubs^ and toswy clear globe made of bomeilicate or pyrex glass 
and having a low coefficient of expansion (3®2 x id** 6 or lass.) Assembly shall be 
mad© watertight with suitable gaskets and ByerAsr brosrae machine screws* Provide 
hea^y duty bakelite or porcelain lamp receptacle mounted in bodjr i<dth suitable gaskets. 
Fixture shall be watertight raider $0 foot head of 3 weeks duration and shall permit 
contimoro lighting either \mder or above water without damage* fixture wire shall be 
600 wit silicone rubber, K.E.C., type SFF-2* 

IS JULY /3J3 



Revisions to Electricaa 2H£H2^SHS^J£^itSl2§^ 

1. Tbe following revisions will be incorporated in the specifications 
of the subject drawing .pending revision ©f the sheets by the Chief 01 Engineers! 

a. Sheet No. & ■■-■■444 the tawing: "Reflector and socket shall 
"be easily detached as a unit 1 ." 

b. Sheets Nos* 5 ' and 7 • ■'- M|: *he following; "Fixture necks shall 
be provided with openings for ventilation*" 

c. Sheets Nos. 1 ■ isf* £». » jfe*&te requirement for "threaded neck" 
construction! eighth line, Ifelil^ ^gtestos"* 

d. Sheet Mo. If. - mm Mm, delete "screw type"; third line, 
insert "talselite or" befofte "-prnm^aM^S fifth line, delete asbestos ; 

e. Sheet Ho. 11- - Wmt Was, delete "screw type"; third line, 
insert "baleiite or" before " ja^selaia" ; fifth line, delete "asbestos ; sixth 
line, delete the words "round <a?" and substitute "a !i . 

f . Sheet No. 12. - iecosd line, delete "20 gauge" and substitute 
"22 gage";~sixth line, delete %Mle tlse inside reflecting surface of holders 
shall be of white enamel". 

g. Sheet Ho. l6. - After "light proof continuous hinge" add "or 
ccncealed-type drop hinges r! . 

h. Sheet No. 26. - last line, insert "insulated" before "pull chain". 

i. Sheet Ho. 5+3. - Delete sentences 3 to 7, inclusive, and 9 to 13, 
inclusive. Line 22, after "starters," insert "for preheat lamps". Add the 
following: 

"Fixtures shall conform to Federal Specification W-L-331> 
type I or II, style B, class A. Reflectors shall be porcelain enameled 
steel. Reflectors having openings permitting an 8-15$ upward component 
of light are acceptable. Sockets shall be of a type requiring an axial 
movement of the lamp for insertion and removal." 

j. Sheet Ho. kk. - Delete sentences 3 to 6 inclusive, 8 to 11, 
inclusive^ Line 20, after "starters," add the following : 

"Fixtures shall conform to Federal Specification W-L-331, 
type I or II, style B, class A. Reflectors shall be porcelain enameled 
steel. Reflectors having openings permitting an 8-15$ upward component 
of light are acceptable. Sockets shall be of a type requiring an axial 
movement of the lamp for insertion and removal," 

k. Sheet Wo. k6. - Width of four light fixtures should be approxi- 
mately 16 inches. Line 16, after "78$" insert "For two lamp fixtures and 
75$ for three and four lamp fixtures". 

1. Sheet No. kj . - Line 12, delete "curved" and substitute "straight". 
Last line, add the following; "For two lamp fixtures and 75$ for three and 
four lamp fixtures • " 
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ILECTR1CM SYMBOLS 



GINI8AL OUTLETS 



panels, circuits m@ mmtBUkumm 



CHUNG 


WALL 




o 

© 




Outlet. 

Blanked Oulkt. 

Drop Conl. 

Unit Heater or Cooler 


© 


-© 


Night Light 


© 


-© 


Fan Outlet. 


Q 


-CD 


junction Box. 


© 




Lamp Holder. 

Lamp Holder with Pull Switch. 


© 


-© 


Pull Switch. 

Thermostat J'-O" Up Lamp 


® 

© 




Exit Light Outlet. 
Clock Outlet 


cm 


Fluorescent Fixture Outlet 



SWITCH OUTLETS 

5 Single Pole Switch. 4 J -0" Up 

$, Double Pole Switch. 

Sj Three Way Switch. 

Sn Four way switch 

Sa Automatic Door Switch. 

S t Electrolier Switch. 

Sk Key Operated .Switch. 

$t> Switch and PilM Lamp. 

Shc Muimntuiy Contact Switch. 

Sk Remote Control Switch. 

Sw» Weatherproof Switch. 

CONVENIENCE OUTLETS 

Duplex Convenience Outlet, l'-O" Up 
Convenience Outlet other than Duplex. 1 =Sing1e, 

3^Triplex, etc. 
Weatherproof Convenience Outlet. 
Range Outlet. 

Switch and Convenience Outlet. 
Radio and Convenience Outlet. 
Special Purpose Outlet (Des. in Spec.) 
Flour Outlet. 

20A. 250 V. keceptable and plu|, polarized. 

30A. 250 V. Receptacle and plug, polarized. 



=0 

=©| 

® 



Lighting Panel 
Power Panel. 
Branch Circuit 
Branch Circuit 
Branch Circuit 



Concealed in Ceiling or Walt. 
Concealed in Floor. 
Exposed. 

Home Run to Panel Board. Indicate number of 
Circuits by number of arrows. 
Note ■. Any circuit without further designation in- 
dicates a two-wire circuit. For a greater number of 
wires indicate as follows : -L-LJ-{% wires)/-^-/-/ 
(A wires), etc. 
Feeders. 
Auxiliary System Circuits. 

Unrjerftoor duct and junction box. Triple system. 
Note: Single and doubie systems indicated, by 
one or two lines. 



© Generator. 

<g> Motor 

Si Service Switch or Breaker 

rgi Contioller. 

I— u Isolating Switch. 



AUXILIARY SYSTimS 



El 


Push Button. 


O 


Buzier. 


o> 


Bell. 


-O 


Annunciator. 


w 


Telephone 1 '- " up ( 


KJ 


IntcrconiifcfiHR Telephone. I m v Up 


M 


Telephone Switchboard. 


SI 


Hell Ringing Transformer. 


EK> 


Fire Alarm Bell. 


m 


Fire Alarm Station. 


SI 


City Fire Alarm Station. 


m 


Fire Alarm Central Station. 


s 


Automatic Fire Alarm Device. 


m 


Watchman's Station. 4'-6* Up 


m 


Watchman's Central Station, 





Horn. 


m 


Radio. Outlet. l'*t)" Up 


ed 


Signal Central Station. 


D 


Interconnection Bos. 



St.bc -<tc. 



Ddu 



SPECIAL OUTLITS 

Any Standard Symbol as given above with the ad- 
dition of a lower case subscript letter may be used to 
designate some special variation of Standard Equip- 
ment of partiuilar interest in a specific set of archi- 
tectural plans. 

When used they most he listed in the Key nt 
Symbols on each drawing and if necessary further 
described in the specifications. 

Special Auxiliary Outlets. 

Subscript letters refer to notes on plans or detailed 
description in specifications. 
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Note: Heights to ceoter wail outlet* tin- 
less otherwise specified or noted. 

Bracket Light-——— -— -«5?-8 

Bracket Light over Mitrof— «--6*-3* 

Sh©at 1 



ARM T-NFP BOSTON 



CORPS OF 1NGIKKI£! 



BEPARMSm 1 OF IKS AHMT 



OUTLET BOX HECEFTACU3 
TypeLR 




porcelain -Gover or Insulating 
Bushing in Metal Beat Oowr 



Shade Holder Qroo-v* 



DH)P CORD 
Type D C 



Drop cord to be key type sodium base porcelain socket 
attached to two conductor No. 16 Type "SJ", H S3D B or 
"SJT" cord of sufficient length to suspend key of socket 
6 feet 6 inches above finished floor. Gord to hare 
suitable strain knot* Outlet box cover to have suitable 
insulating bushing. 

Ifepe L jt i 

Outtet box keyless lamp receptacle tojbe of T^ 8 ^* 
rated not less thB^m watts, and P«*^J** JJ_fST 
holder groove. Tne device shall be suitable in »i» for 
the outlet box on which it Is to be runted* 

Ty pe ntP i 

Same as type M «s®®P* ft»Wh«|.-i*ih a '^"liJ&lF'** 

length ofchaiB, four foot leBgth line* cord aad ball. 

Rating, 250 watts aiiiiMii. ^ Ho# 40 -O6-04 

Sheet 2 
15 August 1950 



CORPS OF ENGINEERS 



DEPARTMENT OP THE ARJOT 




HPE 


DIAME1ER 


i?r 


15» 


1-2 


U n 


1-3 


16" 


1-4 


IB* 



IAMP 
60-366"* 
150 ir 

200 w 
300-500 w 



Industrial porcelain enameled steel, .dome reflector 
having a hood suitable for the outlet from which the 
fixture Is supported. Socket shall be keyless unless 
specifically noted otherwise. Fixture shall be ceil- 
ing mounted except where noted on drawings, In which 
case the pendant shall be one half inch threaded con- 
duit. Fixture shall conply with the applicable re- 
quirements of Federal Specification W-F-412* 
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Dwrg. No. 40-06-04 

Sheet 3 



CORPS OF 1NGISEERS 



DSPAjmffiNT OF THE MMX 





Pendant Hood Type 



Ceiling Hood Typ® 



Pendant 
— TT~ 
V-2 
V-3 
V-4 



JSE® 



Lamp Watte 

75-100 

150 

800 

300-500 



Diameter of Reflector 
12 
14 
16 

18 



V-5 

¥-6 
V-7 
V-8 



Heavy duty vaportight (vapor proof) lifting fixture with cast 
metal pendant or ceiling hood, heavy gauge steel, porcelain 
enameled dome reflector of the acid resisting, threaded neck type. 
Unit shall be ruggedly constructed for either weather or vapor 
proof applications and siaintain high efficiency output. Bie cast 
metal hood shall be designed for either £ inch conduit or 4 inch 
outlet box mount lag designed to accommodate screw globe and 
reflector* Provide asbestos gasket between hood and globe, sealing 
gland and gaskets for reflector and wire entrance, Globe to be 
clear, heat-resisting glass. Provide radium or M>gul base porce- 
lain socket as required for lamp size. Fixture to be wired with 
two No. 14 Type "AF* conductors. Hood type to be as noted on 
project drawing®. Ferrous parts shaU have corrosion resistant 
finish. 
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Pendant Hood Type 



Calling Hood Type 



Pendant Type 

VA-2 
VA-3 



jggg^g^ts^ 
75-100 
150-200 
200-500 



Diameter of Refle ctor 

~ io 

12 
14 



Ceiling Type 
qjfc * ^ 

VA-5 
VA-6 



Heavy duty yaportight (vapor proof) lighting fixture with oast 
metal pettiest or ceiling hoed s heavy gauge steel, porcelain 
enameled 30 degree eyrasietrisal angle reflector of the acid resist- 
ing, threaded neck type* Unit shall be ruggedly constructed for 
either weather or vapor proof applications and maintain high 
efficiency output . The cast metal hood shall be designed for either 
-£ inch conduit or 4 inch outlet box ssounting designed to accommodate 
screw glob® and reflector. Provide asbestos gasket between hood and 
globe, sealing gland and gaskets for reflector and wire entrance. 
Globe to be clear,, heat-resisting glass. Provide medium or mogul 
base poreslain socket as requirsd for leap size, fixture to be 
wired with two No. 14 Tyg© "AF 8 eoa&uators* Hood type to be as noted 
on project drawings® Bterrous parts shall haTe corrosion resistant 
finish* 
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Ceiling 




lamp 



vg-2 iso-aoo 



B 



A 
9-3/8 1C 



Ceiling type, heavy oast metal foody with eejpgw type oast 
mat el guard and clear glass screw type globe* ProTi&a 
screw terminal t heary duty, porcelain lamp reeeptaele 
mounted in oast body wlbh suitable impregnated asbestos 
gaskets* Cast body to mount directly on 4 inch, round or 
cast outlet box with 4 aon-farrous serews. Provide suitable 
gasket for outlet* Ferrous metal parts shall Jiave oorrosicm 
resistant finish. 
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Wall 



Size A . B . 
VG-4 I50-S0C 8-5/8 5-3/8 B-l/8 



%**& 



Bracket , weatherproof, immj east metal aagl® body with. ®©r®w 
type cast metal guard aa& eiear glass screw type globe® 
Provide screw terminal, b.@&¥y duty f poreelaia lamp 
raeeptaol© mounted in body with suitable Impregnated 
asbestos gas&ats,, Cast body to mount diraetly ©a 4. inch 
round or oast outlat box witb 4 »n~fsrrous so rows* 
Pro-ride suitable gaskrt Iter outlet* fejfroua iaat&l parts 
shall have a corrosion resistant finish* 
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Type EC 



Pendant ffipe Watts Gelling ^rpe 

es-1 loo-Bb Tc~r^ 

ES-2 200 EC-2 
ES-3 300 EG-3 
ES-4 500 EC-4 



Fixtures to be of the pendant or ceiling type as indicated. 
All metal to be of not less than No. 20 gauge steel or brass. 
Glass holders shall be of the safety, screrrless type and 
shall be provided with a. porcelain keyless socket* Mogul 
sockets to be provided for 300 and 500 watt fixture. Finish 
of all exposed metal parts to be statuary bronze while the 
inside reflecting surface of holders shall be of -white enamel. 

Glassware to be of the highest grade diffusing glass having 
low- absorption* Efficiency to b® not less than 83$ with a 
maximum brightness of not more than 3.0 candlepower per square" 
Inch, when viewed at any angle below a horizontal plane through 
the neck of the globe. Glass diameter to be 12" for 100-150 
watt lamps, 14* for 200 watt, 16" for 300 watt and 18" for a 
500 watt lamp. 
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Ceili 




£ - l/C No. 16 
Type "AT" 
Conductors 




Center 
Ifounting 

Post 



Side Mounted lUlw 
Base Porcelain Socket* 



KELMd 



General diffusing, one piece, shallow band ceiling fixture 
witti drum type, white opal glass globe for mnxinann of two 
75 watt lamps. Shallow band and back plate to be one piece 
of 28 gauge metal with exposed portion of band to hare 
polished chromium finish* reflector portion to have baked 
synthetic unite enamel finish. Drum globe to be supported 
by center or side fastenings as required. Proride suitable 
felt washer under cap nut, if center supported. 
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"xJ^ 



[ 



TYPE R-2, 

Wall bracket consisting «f a glased, white 
porcelain base, aadtua baa* keyless secket, single 
receptacle and a glass shade. Receptacle te be renewable. 
Shade to be ef white er epal glass. Height of base te 
be net less than 5*. Shade helder screws te be ef 
brass, er of steel with pelished chreadu* finish. 
Fixture to be suitable for muntiag on either a 3% n 
or U n outlet bez. 



T YPE R-3. 

Sane as above except fixture te be furnished 
with a pull chain switch. 
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Wall Line 




10i" 



TYFER-5 



One light weatherproof bracket fixture constructed of not 
lesa than 0.02B n thick (23 ga.) brass and fitted with medium 
base porcelain socket for 40 watt lamp. Curred arm shall be 
of 0.125" thick aluminum. All parts except ornamentation 
shall have a hi$i lustre black pol^nserizing typ® resin base 
finish. All high lustre finishes shall be acid dipped, 
polished and sealed with a water-white baked lacquer. 

Glass to be clear , thiek 8 pressed and polished with f lutings 
or other ornamental design and shall be held in place by 

knurled brass screws, 

fixture shall be wired with #18 ga. moisture resistant th©rao« 
plastic insulated conductors* 

Screws, fittings and ornamentation shall have a hi$i lustre 
brass finish. 
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Ceiling 



TYPE R^9 



Ceiling fixture, 40 watt size, with one light medium base 
porcelain socket wired with heat resistant asbestos 
covered wire, 18 gauge. Scalloped canopy of 22 gauge 
brass. All exposed metal parts to be finished In high 
lustre, acid dipped, polished and protected against 
deterioration by water-white baked lacquer. 

Glass to be frosted, with colonial cut design. 
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Section. 



TYPE H-10 



Two light ceiling fixture with medium base twin porcelain 
socket to take up to two 60 watt laxqps. Canopy end glass 
support shall be of aluminum with polished finish. Exposed 
metal parts to be acid dipped, polished and protected against 
deterioration by water-white baked lacquer. 

White bent glass shield to haire modern design. 
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Celling 




3 Medium Base Sockets 



Section 

TYPE P-12 



Three light ceiling fixture with medium base porcelain sockets 
wired with heat resistant asbestos covered wire, 18 gauge, to 
take up to three 40 watt lanps. Canopy of 0.022** thick (24 gauge) 
steel; bottom disk of 0.035" thick {20 gauge) brass. 

Metal holder finished in semi -gloss white enamel. Bottom knob 
finished in high lustre brass. All metal parts acid dipped, 
polished and protected against deterioration by water-white, baked 
lacquer. 

Swirling three color floral silk screen pattern white glass with 
clear, thumb print scalloped edge, annealed edges to minimize 
chipping. 
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£YFE F-7_ (Surface mounting) 
TYPE" F-8 (Suspension mounting ) 



Lamp Dimensions, laches 



itfettB 


A 


B 





£-20 


26 


9* 


4-3/8 


3-26 


28 


u| 


5* 


2-40 


52 


ll| 


4-3/8 


3-40 


52 


5t 



Exposed tube, commercial ceiling type fluorescent fixture 
providing maximum wide spread and downward illumination 
suitable for surface or suspension mounting. 40 watt fixtures 
shall be suitable for continuous row mounting. Body shall be 
heavy gauge die formed steel treated to prevent oxidation and 
finished with a baked on synthetic white enarael finish. Provide 
hanger straps or pendants as specified. Unit to be completely 
wired with No. 16 Type "AF" conductors and equipped with all 
necessary auxiliaries conforming to Federal Specifications VT-L- 
131. Starters shall be of the lockout type manually reset and 
ballasts shall be of the high power factor multi-lamp type. 
Number and rating of lamps to be as specified or as noted on 
project drawings. 
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TYPE F"13 (Pendant mounting) 

TYPE F-J.3I (Pendant mounting, continuous) 

TYPE T-1A (Surface mounting) 

TYPE F-LU. (Surface mounting, continuous) 




Typical Distribution 



Ceiling or suspended commercial type of steel with curTed steel side panels 
and shielding with direct-indirect type distribution. Unit shall be suitable 
for surface or pendant mounting individually or in continuous rows, as 
specified. Reflector top housing and ends to be die formed of 20 gauge steel 
treated to prevent oxidation and outer surfaces finished with baked on 
metallic silver grey enamel. Louvers shield to be of steel designed and 
spaced to provide shielding of at least 35° crosswise and 25° lengthwise. 
Reflector, all interior finishes and louver vanes to be finished with high 
reflecting factor synthetic white enamel. Lampholder brackets to be of 0*05* 
thick {18 gau|je) steel. Fixture to be completely wired for two 40 watt 
fluorescent lamps. Auxiliaries to conform to Federal Specifications 3T-L-131. 
Starters shall be of the lockout type manually reset. Ballasts shall be of 
the high power factor multi-lamp type. Individual units to be supported with 
twin stem pendant. Minimum overall efficiency shall be not less than &2#. 

Number of fixtures required for continuous strips to be as specified cr as 

noted on project drawings. 
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SECTION 26 

HEATING SYSTEMS, FORCED -WARM-AIR; OIL-FIRED FURNACE 

(Items 78 & 83) 

26-01. SCOPE.. -jTtola sec^tiop cofvers the installation of the f&rced-wara- 
air heating systems,' ' : ct^W^f~^^B^i^j^^^^.p^i^;^cm&r and the 
Flood::G.ei^i!Pi.'Cpeyatipg..HQu^e. .. " " '■'"""" " : - 

26-02. APPLICABLE PUBLICATIOHS'^ : ^¥nei following publications of the 

■ isattea : .i.li6tqd :> below,, ; ..1^t.,.re : f erred fp t thereafter by basic designation only, 
form a'-paH"' of ' ^h^&' r iBpec-iy^e&t^ 1 ; : ^ , ,_, 

: 'tts>i \ l oi«^r/-:E^eral,'Speclficati£pai^ , ^'' ; ' ff;: ' :i : iil ,m\ ■ 

HH-B-671d f, BHck;"'RefriaStory, Fire-Clay 

■■; .~. , pLsC^JJle .,.. . iS Play; Fire, Ground 

J:io,.i:-l; i ^~$r{&& ^ -. f .Steely . Carbon (Low -Carb6n}7 "Sleets and strips 
QQ-S -775a : ' "* '' < ^tepr,fsibeet% r Carbon, za&a-eoat ed 

''*- ■■-■■.■-:i^:^ -viTU-V^lst' - :< - ' %r1ft6hV'Ai^he.lt 



"f-.i!-.,' 



f ■■■ i r'> JfW-^'-^-OKo; ; :; "''''"' jitige; -S^eel '-(Seamless aiSd' ! Welded) (For Ordinary 

■■■■".'.'"' ''■^ y/ ^-'WeW'^^i' 

,,.^. ( . ,^^P-521d, . . .__■ Pipe -Fittings; Malleable -Iron, Wrought Iron and 

- ■■ ;l?.~,' : fcMxt'~'. , '^ J \ 1 51™ei,^ScirWed)^n5Q-.EiaaDSft^. ,r:v„^. ■■: 

l'."-.&W#|J^£;;;', i ,i '^ J T^in|pC6pp^r'y^S6ame.ssa^^ ' 

M.r-„ &^A^l.::;^;V ; ! ; '!Jotoi*or ; ' : Fla^ed'^ube Fittings^.^ CZ.l'.'Z.'.^ . 
:;.- ViWW-l^i^Z^'VfJPr^nil PipeX :! fiteei-'?^>Malleai4fi ^©# ? . 'Threaded 
;;;•,,.■;■;:-,- "j 7 " -T,!' '' '",- ',". . '1 "i i Pipe'- CtihnWetlfcnV; 25Q igi.,s.d> W8Pj"|00 ; .p^s7l. ' 

: . /..,WH.-Vv-pQ5^a"' ;''* : ''Talve^'£r^£e^*tetej'^^ 
.... : r lfM-^m "' i; ^' ; *aii£ma^ge^-{f^^ , 

GGG-P-351& Pipe-Threte$s;^^afer; (ita^tfian^Moj^J.T.-'^ 






^■■'^ '. ^fcrprljifttS- Vo Priifler Md-Eh&mely eoAl-.^^.:"-".""'"..'.'.^' 4 ^ 
i "^;'*; ,., ; '.;; ""!'.;''*' '/■ : .'.'-'*-'. , -'-'"--;.'i.vj*o* i tii.'ijxi::-: ..3 ■-$,, ; , <.. ir . ? r> ".'.- "; r ; 7. "'■ 

c. d^'.'"l6epai?tmient. of Commerce GoBsmarcial Stiti^a^ds. ■;,'-,'-'. 









.;AS7;£-$6'™:^- ! -—-%^ ••■ ■ 

7G$iS5r5^,, '.,.'^t" r t^ ; ^^ Furnaces^ Equipped-^fi"t% Pressure! . 
->-..,.'X. - lf '^^binist ib^- i t*»*' Rotary; *Eype.;Gil,Jur^ier : s ; '."j ■ 
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d. American Standards Association Standard , - 

BI9-I938 : ■ ■ Safety '.Code : for Compressed Air Machinery and 
Equipment 

. e. National Association' of 'Fan Manuf acturers/ Inc., Bulletin . - 

Wo. 110 Standards, Definitions, Terms and Test Codes 
for Centrifugal, Axial and. Propeller Fans 
•;:.:• (Current Issue) 

f. National Board of Fire Underwriters Pamphlets. - 

-*" ■ip ^ ^ h wi m 11 ww m i wi n - 1 w m i n ^" iMid U B 1 km m i* 1 ■ ■! " ii r 1 n ii-iii-i ill ■ i i mm wi^j um im 1 1 ,n m ii^»^— 

No. 31 Installation of Oil Burning Equipment 
(Current Issue) 

No. 9CA- ' Air Conditioning and Ventilating Systems of 
Other than Residence Type (Current Issue) 

' No* 90B-- v-" ; "i Residence Type' Warm Air Heating and Air Con- 
; -'/- ; -:.' ■ditionliig- Systems (Current Issue) 

26-03. GENERAL. - The contract draftings indicate the extent and 
general arrangement of the heating 1 system. If any departures from the 
contract drawings are deemed necessary by the contractor, details of such 
departures and the reasons therefor shall be submitted in writing as soon 
as practicable to the Contracting Officer for approval. No such departures 
shall be made without the i prior written approval of the Contracting Officer. 
The dimensions of tte heater room are as indicated on the drawings. Heat- 
ing .equipment /-ductwork, -and'piping arrangements shall provide adequate and 
acceptable clearances -for "entry,- servieihgy 'and maintenance. The warm-air 
heating .Installation shall conform '-to Pamphlets Nos.'90A and 90B of the 
National Board of .Fire Underwriters *■; - r \ 'j 

■ ■ •• . : a. . Standard -Product s. y : * 3?he equipment to be. furnished under this 
specification shall be essentially the' ''standard product of the manufacturer. 
Where two or more unit's of the same class of equipment, are required, these 
units shall be ' products'- of- a single ^ manOfacturer; however,, component parts 
of the system need hot be : the products of the 1 same manufacturer. 

^" Approval of Materials and Equipment . - As soon as' practicable 
and within 30 days after the date of award of the contract. and before com- 
mencement of the installation of any materials or equipment, a plan and 
necessary elevations of the equipment -room layout showing the proposed 
heating equipment, .■■du6tworkj and all .applicable' appurtenances therefor, with 
clearances, together with a complete schedule of the materials and equipment 
proposed for installation shall be submitted in six copies for the approval 
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, .unless tile attention : of. the" Contracting Officer -has been directed :.to the 
.::': specific deviations./ .Equipment differing from that .specified may be 
; .- proposed > provided the contractor clearly "States such differences *and 
provided aJi: essential- requirement s-iof the ! specif icstion" are met*. I ■■■■If the 
equipment offered under this provision is, in the opinion of the Contract- 
ing Officer, equal to or better than that specified, it will be given 
;■:. consideration. '.':,,* ■"..■y. •::...'..~:i'„rl.: "*;■ 

c. Standards of Underwriters' jab oratories, Inc . - The contractor 
shall submitf ^p'r^of ".'thaC'^'h'e: nerMriaftelr '' "specif ie'd f 'u^^ace'; unit , permanent - 
type air filters if required, and oil-burning equipment which he proposes 

-;j Itcu furnish*; conform to .the standard&-of the- Unde^r User S' 1 !- Laboratories, Inc. 
She label of listing of the Underwriters V Laboratories, ■■■Itoc;v*'£Ll--- , fee accept et 
as evidence of conforming to this requirement. In lieu of such label or 
,.'o listing,} ''the contractor may submit;i,a^^"iti^ic^'rjri^edt.e*v^cm any nationally 
recognized testing agency; adequately; equipped- ah&-compe1^nt^ to perform such 
services, that the furnace unit, air filters, and oil -burning equipment have 

; <Uvbeenvtested';aM\ conform^to-' th^^ of test, of the 

Underwriters' Laboratories, Inc. "■"■"• ■''■• '•'-■ ■■' '■■■■■ ' , - : 

/ £:>.!.:,„■; -26-04; > 'MATERIALS. AND EQUIPMEIfF, ' -.The* following ' mater' ials and equip- 
; ^ment shall confora to the respective specifications and other' requirements 
specified below: - :.'■'. ■'•■<' 

: u .:•■■■■■:■■:.' -,.-.i..-:aii - ^ A l um l nu mj- iS h eet s*; ;« r 'Federal- Speciif icat £oB : QQ-A-359V temper 

i ^H12 or H22~' ....■■:: .' '■■ -..v.-, :: -':.■■ ^'7'V-:: -;. , ..,; ;:.:/..-.■ :..::' - '■' ' - — "■'- ■"■■'■ ■' 

„--•■•. ■,-■■;■; '■■:■■ ;;,;. b»; t Asphalt ■ Varnish . * Federal Spec if icat ion IT-V-51* :; "■'■• 

. . , > f.. ',.; ci J ^per .Tubing . ■« 'Federal Specification WW-T*799>i type' suited 
.- to use intended. . •:". ^ ■■■■<■ i 'i--/ . - : .'./. ■■■-■:■; ■;■.:■■..];■ ■■.' .■..;..■ •■■.'.•■> .■■■■■ 

\\ i.r ■:..;■:■>:■ j dy ■ Electrical ' Materials ^and Appliances j ■ . ~ 5e ct ion;:' ■ KEECTRICAL 
WCBI^i: ..BRKERIOR) Of tnesse ...specifications';; 1 -. : -- ' - 

e. Firebrick. - Federal Specification HH-B-67I, iowsduty. 



i.'i 



£• - Fire Clay . ■«: -Federal Spec if icat ion HH -C -j*51 , Class C. 



■..■; ■■■■i-i '■. . &;.■. ^ Qalvjsfojged Iron or Steel Sheets . - Federal Specification 

■■• Q®*S-775> ClaSjS'D;. ..:■•■-■ ■;■;-.. ■;.;;■: ; .;.;.■■.:■. .■-■■.■.,. '•.'-'. : -'-r? '..':/■ '', 

'■■;.-.,.- v:-'::, J \;\:-v:^;^j^^t&^Va^ve»i'^:'-'Bi2es- of '1-1/2 inches -or lessV -Federal -Speci- 

. f icat ion: WW*V-54y Class* frj 2- inch -size/' Federal Specif icat ion WW-V-58, 
.- ; -Class "■^>.- , ltesTisiia1Jibti (: l!®r : 6ve*' 2-inch'fsliey Federal' Specification W-V-58, 
Class A, Designation OS or OF as required. 

..■:;■.-.:■:!■;.■■:. ;■. ■; .'.1. ;-. ^c ton ic ^ ---Major' it ems- of : -, Mechanical equipment 
■-■; shall %e ■.o^ ; the'*bis# , %iality -normally used for the- purpose in ! good com- 
mercial practice and shall be the products of reputable manuf act urers. Each 

' 26-3 k9 



major component ,pf .equipment .shall have the> manufacturer's name., address, 
and catalog number- on, a namepla-fes^eQUrely affixed in a- conspicuous place. 
The nanaeplate. of a distributing agency only will not be; acceptable., : Belts, 
pulleys, chains, gears,, couplings, .projecting ■■■sett .screws., keys, and other 
rotating parts located so that any. person may come in close .proximity- . 
thereto shall he fully enclosed or properly guarded. 

i' P i pe,, Fittings . - Federal Specification WW-P-521, class as 
required to match adjacent piping. 

k. Pipe Threads . - Federal Specification GGO-P-351. 

; ' i* . : Steel;Pi pe ^ ■ - --Federal .Specification. WW-P-406, : , Type I, Class 
A, coating .as hereinafter specified.,: v; ■ ; ■ ■-,.-.■■■■■■ .," " .,.'. ' .'.;' ; ' v ./"■ '■'":'• 

\ : ■'.. 'm. : Steel Sheets (Uncoated) . ,--, .Federal .SpeeJ^ic&t'ioij -;QQ-S^p36y / 
compositioh, condition^ and finish as,;best ■ ; suite.d for, Ltjie (endtuse,; ;! - ; " J " ViV ■''-' 

.:■ .in.:.; Unions . - /Federal Specification W4J-53i/ A c^ss; : -a^*ea,uifed 
to match adjacent piping. ■"" " ''' ; ' ! ' ; - : ' :; '- -' : ' 

■^^■V^OS^ with 

/the4reconaEend^i6ns ; "bf^tlie .manufacturer and the :best. 'stindayd practice 'for 
this type -of -wort. ■ -"-■'>■ ■'-. ;';■''/ ■ — -.-.- "•■ ' ■■--■■■:.. r :;/. -■.■-.-■ 

. . ; "/; 26-06 ;'■ JIBHAGE 'UNIT. .-. a..,,-. GeBeral , ■ ,- The furnace; ghall nave; V capacity 
" not'' less -than"' indicated.-- on the., dr&yings when : fired,: withiHo..,"'2 coiiifflerciai-; 
/fueJj/oil; '■ All' isaterl&ls';. necessary for proper -assembly \shali.. be 'furnished. 
'with;eacb>''ftn'"naeei.-- -'^en furnace; casings, /blqwers,, motors \. and. 'other' parts 
of equipment'' are -shipp^ t>een made' so' ■ 

as to permit field assembly without grinding-, drilling/ or similar 'vork. ; 
The furnace shall fit the space in which it is to be 'iristalled ; so as td' ' 
, sfriqw ample Vdbm' for: 'maintenance;; TJie, ,f.ur©ace ; shall have, combustion spaces 
'designed- to withstand 'Possible, ieaplpsions. r.^s.u^ting .from' ^e^yed.'ighit ion 
of the oil. The unit shall conform to all applicable re quirements . con- " 
tained in Commercial Standard CSI95, and to the requirements i" 'of the Under - 
wri1^rs:^-I^boratori^S/■^lcv.:.^:.; ; ;•■,:■:. - ; .. , L ..<.,,.....-... ,. ; .., 

b. Heat Exchanger . - Heat exchanger shall have "'£ high' efficiency 
of heat transfer between -'the products,, of combustion.. and the circulated air 
for.heating. The gas passages shall be designed to' ^minimize 'air friction. 
All seams in the "heat" 'exchanger-: shall .be. .riveted or welded, and the heat 
exchanger shall be so constructed that the war'm'air- for ""heating will not 
be. subject to contamination. The heat exchanger shall be designed to' allow 
tne'.metal- : -tb "expand or. contract .; without /causing damage; to any part, and 
shall be constructed of steel "and; '.cast- irqn'qf/ s^tabie-compbsition and, 



■',-. ■, :„ ;4.«. r - Cabinet. jsncasing, . .^,<^b ingt encasing ;the'. heat, exchanger; .and 
pan iiiu&idif ier shall -fee prpjiJer^ ; ins,u£ated> . and protected ■ against - obr rp * 
sion\.%VineaiJ^,.,c^' eaa^el^or. other- suitable prqte;cMygi)fiiaJsh.. ,j .Galvanised:- ■ 
, ; . . ljpqii.-5i.iia^re,- ..^OT^n^Lf^^i: .•ii^^cfer-:^^i■ . ^ ,J3p^pe & ,iWiJJL && eoii6id§r ; ed:.;SLS ...s^jy^.jvith : , 
the requirements for' insulated cabinets. Cabinets shall ;fre, constructed of 
sheet metal not lighter than 0.0179 in. (26 gage). 

..:■'/ '[f, -- Sui^3^^Faii. : : Unit : f ; : : ;»'• SupplyVfan ' unit' shall' 1 ' 'have ,' : .a' c.f an. .-■ i 
( capacity ;.an~d.'ext^risi.^.. st^fcic^ppessur-e -not., less than that -indicated .on: -the 
. drawings^. ■]■, T.he ; -fan uj^it ^shal^ ; be,. encased in> &:: rigid.- housing-, designed'*© 
contain both ' f an r p.wi, filters . -.The - external ;$;t^,1>i.& pressure; .indicated;; on 
the drawings for the fan shall be considered as representing the pressure 
i , ^pss„-|;hrough. ;j; the,. j 4ucty^rl5;: : pnlyy^and. Bha^-b.e-^lnereasedi.etdeg.uately to coro- 
pj^sat e ! f or 'r theh 3&ts£r, though-.;., the. \ i^0^'''Q^Cf^S^^iS : ^i^tii^'^tmX^^ 
r^te;d:"an4 <c,ons^ue.;fc^ of the ilfatdonal 

:VV As sociat^^^^ :;Tfo& : i torn* shall,- bei./m©taited:-: on- ap* 

"" , pr.9 i Yf4r^9H^^^BP r .^^l ^i a ^'^ pa&s^&i^'^ha&l be practically inoiseless 

in pp(^g|£pi^ 
r : -that; jap.,.'capicit;y i ^^ i ^^^is,,^§itf.^Xe^-fo^^v.s^ eperatlomo Impeller 
Z. "' vJiee^s : shall 'be; tlje^^u^ib^a-de^i^pe^ he&v&jLy:. asdc tf%idlyo constructed^::' ■■ Each 
^ ' Vhej^jshall-^ be? accurately balanced 

bp^b^stia^ica^^ !£?6..-,H3 g.yr>;t)er(e:uii^ffir-.Tdire.ct2y or > indirectly 

... .,connecjte(i.,to. Jh§ ftriying^electr^ c ^%& r 3<3 : f'£.Y "f^-?£t i-tr^ygaTSfcaU : be; designed ; 
''for at least ^0 percent overload capacity. Electric motors shall be an 
o|en i-tyge, ^su^ab, Je,£pr.,t^^ Bs;£yic6>. )and provided with 

■:l..y. .":■ : L-vtK ' : .'-rui::-o& ^vVjl^a-';:^.- ?;•■.,;- ' : :.o /.'.-XiJfiL?,- •!,:■;■;: .'-■;-;' --v.: ■:■.,??,-: ■^"--.-= l '■-■' f - 

. . ; v.; ' ;::.;.. ,.£«.. .^r^F iJ&era ^. -^hyo^gwa^-typifr, ^iryir :j.-lte^a---2^Jnohes :'tliicK:j 

s£al^,be/insiallQd\,:. r ,-.v .,,.-.. '■',.-■ -. t. v , :: <■-.,,,.■,;.,- ,?■;.;■-,. h-- v v;?;-;v-; ■--; . r Lv,ia v-nc^'n- 

.■ ,.\- .i : .... .- -t ■' >- ." ■-■ J <_ • - J ■■? "" -1 "■■■■* ( ■■' ■. L1 '-<■■— J ■■«■ \t" v "■■*■' •*■-- ■■ 

' 'j. ■■/,-.■ .».'■.-,,-,•■ '" j .-,- ■■ '■■>■' '- % Y- "* L ''■?■ ■■-■■■-; I ■!•;'■-.;■!■ '■.;■!■■ f %'' ' -J ' ; P "" " ^ i. ■'.' ','* '.I 

'"' the oil "burner," motor, ignitio:o iti^x^m^xA j controls, oil-storage tank, oil 

,plpe..,and.-f ittingf , jax^j.a^l r^t^.f^: it^s^-^^scsi^y fiqr. ■ '^he ,'Xtomplete installa- 
tion' of a fully autor^t^c-'jQ^-b^n^ 

equipment shall conform to the requirements of the Underwriters' Labora- 
tor-i^^j.,!^ ♦.j : .,a^d,.f ; hal^-- : be^i^ta w$th,'3Baaphlet-K6. 31 of 

the^' IJationaljI^ardi^pf .-Jire Unde|f^r : i^eTs>c-.bf:!.- h^b\.:loi:.r '■■•■■ ! ^-V. r ■'.-.:.: ;\x-.y;"; 

-.,)■" '■': v. -, .- ■$?■ -. j ; SAJkl!] a r> ^ r •■ ■'■ ■'-" ■&& Jburjie^ shaiJt^oncPormito^^he/irelquiriS&ents 

.. .. y^jaia^the^yS^ppei^hfjrjeQfj* ~. ; !phe .p.ilr-feurnerjjsb^UL be^sjaBechanlcal':' Satomiaa- 
r, t.ion r ftjjrpe^ suit able,/;^prjV,^a-ndl^ng Mv>^ \Bi-^mh .oifc without; ■p?eheat4ng^the'-toil . 
" '3Gbe .burner, •shai^i,.:be ^oyud^t^in; op^r^fet^Jn^rfSad .shall; '.operate.- .wifchm- balanced 
_ flamev;So,.as^3i^% ; tp,;ioca:^^^^ rin .say'-pardb-vof i.-the 'CtimbusttotfchaBiber. ■' 

■_.^ Efee, buriier .-..sh^ia. jbe, , oapable : . -pf , iCpmpletely •At^i&ing;-^<fc:ef f^ctiv^ly-miiting 
I tfee, pi^,vith.,^be-; a^^%-as^ y ."tQ:^WWe-:<spi!^lete ;conrbusMoiw, v. Tbie^air admitted 
sSa^tj.^ei ; :.^pjf ' : .s.u£fip^,ii1;; ; ,aua-njtity ifiPi?.j:C.osn|>lete .^ombustto^i,:.but-:not -of: such 
,. 'auant-ity-.as ^o>;p^pdujcje;.aji undiier p#r^entage. :0£--iexce"ss. air) tfitbf. the attendant 
high stack loss. .;■;....!«..? ■:;..■-.- -!,c'J ;ii'^. ; '. ' -■;■;■• .:.;v;'--5 i>o , .--jxq;/* ■■.vj ''-^ ; .-:-';' 



b. Motor . - The oil -burner motor shall be totally enclosed and 
shall be provided with thermal-overload protection. The motor shall suit 
the characteristics of the available electric service and shall conform to 
■ELECTRICAL WORK-; ULTERIOR. The motor shall have sufficient capacity to 
operate the oil pump and fan so as to develop 100 percent of the specified 
furnace rating. 

c. Automatic Draft Regulator . - Automatic draft regulator shall 
be installed in the side of the smoke pipe. The regulator shall consist 
of a weighted "and balanced damper of proper size for the furnace capacity. 
The damper shall open or close automatically as the chimney draft varies, 
so as to maintain a- constant draft at the furnace outlet. 

^*- ^el-Qil Storage Tank . - Fuel-oil storage tank for the water 
supply intake tower. shall have a capacity as indicated on the drawings. 
Tank shall be constructed in accordance with the standards of National 
Board of Fire Underwriters Pansphlet No. 31 and certification to that effect 
shall -be ^furnished: to -the Contracting Officer, except minimum thickness 
shall :be:^: -gauge. The tank shall be provided with welded reinforced 
threaded openings or flanges for all pipe connections, including oil-fill, 
ventj and? oil-burner; connections, A lock fill cap shall be provided with 
watertight fill box for the tank and shall be installed where indicated or 
directed. Tank for the flood control operating house is provided under 
Section, DIESEL ENGIM! GENERATOR SET. Piping shall be under this section. 

(l) The tank at the water supply intake tower shall be 
cleaned thoroughly of all loose rust, blisters, loose scale, oil. paint of 
type different from the field primer and other substances that would in- 
terfere with the proper adhesion of the protective, coating. Mill scale 
that cannot be removed by hand wire -brushing need not be removed. .Oil and 
grease shall be removed with mineral spirits or other acceptable solvent 
having a flash point higher than 80°F. After cleaning, the outside of 
the tank shall be primed and coated with Bitumastic No. 50 or approved equal. 

^e,. Oil Pipe and Fittings . - Oil pipe shall be Type "K" copper 
tubing with flared joint type compression fittings. 

26.-O8. FUEL OIL GAGE. - The fuel oil gage for the Flood Control 
Operating House is included under Section 23. The fuel oil gage in the 
Water Supply Intake Tower shall be of the automatic remote -reading type 
capable of indicating the amount of fuel oil in the storage tanks. The 
gage shall be float operated; the motion of the float operating against 
the bellows of a closed hydraulic system. The indicators shall be mounted 
on the wall where shown on the drawings and shall have large, easily read 
scale, /graduated in gallons, ■ The flexible hydraulic tubing from the in-: 
dicator- to the float mechanism shall' be protected bv metallic armor,. The' 



-■■■ = j 26-09.' COMTR^tS. ■■<- Controls for each fiircfece siall "consist of -a iroom 
thermostat, a combination high- and low-limit bonnet thermostat , and a - -. 
stkck switch. The room- thermostat shall start; or stop the t>il burner ■ ; 
automatically as- the room temperatiare respectively falls below or rises 
above- the predetermined pbint; The high-limit ; bonnet thermostat shall • 
be arranged to take control from the room thermostat and shift off ^.^J 
burner whenever the bonnet temperature rises above the predetermined high 
■■■limit*" fh^ low-limit bonnet thermostat; set at approximately 90°F-> shall 
be arranged to cause the supply fan to start and run continuous^ whenever 
the bonnet temperature is above the predetermined point. Ho means indepen- 
dent of -the bonnet thermostat shall be provided whereby the circulating fan 
circuit 'can be interrupted. : A delayed-action- stack switch j or equivalent 
deVice shall be installed to shut off -the oil burner automatically in ease 
the 6il ; falls -t6 ignite on 'Starting-, y'y; V '''"'„..;, .' . ; : 

^ B onnet Thermostats . -Sonnet thermostats shall be an electric 
type and sh^llD'e" suitable for operation ih conjunct ibri with' the supply fan 
and heat-regulating devices , Bonnet thermostats shall be designed with >n 
approximate high -limit range of from 100°P-. to 25©^; with an^approximate 
differential of 25°Fi> arid with an approximate lew-limit (fan) range or 
50° to aOO ?* with a differential of approximately 2$' C T> The thermostats 
may be combined as one instrument. The rmos'tatsr shall be provided with 
means of locking the settings. Each thermostat shall be equipped with a 
flange v or other device to provide -a space of not less thai* 1 inch between 
the efeeWtoetal^of -the -bonnet and the "ihermostat hoosing -cbntaining the 
^eleotrdtcal switches'." -"- v ' ■•' ' ^ \ i '' ::i "' :[. : , '"'.'. ''■.' '•"■ " ^. i .;.. i .-' 

b. Room Thermostats . - Room thermostats shall be the lock -shield 
type-- ■■equipped 'w1tb™tSerl55Ste¥s i' : -Thermostatsshail^bfe. designed to operate 
e^-nc^mbre'thaaa ^F^^iffe^'ential-'oVer' a 'temperature' range -of approxi- 
mately 55° 'to 8^ P P. and shall -be^ei 5 t^-'Kaihtain a ; . room temperature of ■ 

approximately ?C^. ■' ■ :,:\ ! : ;': ' ''^, Z^ ■'.']_, ''.,'■/, '.' "'I .1" '. ; ■■':■.■■■ 

.v:-' 26-10. - SMOKE GOKKE^tONS. ■- ,E^h-furnace' ; shall be connected tb : the 
stack or f ibe by; aeans of J a Smoke connection constructed of black iron or 
steel sheets ncrt fee's than 0.0^78 ihcti in thickness (l& gage). The clear 
distance between uncovered smoke connect ions, and combust ittle. material or 
construct ioni : including 1 plaster on ■ .bombu^tlblW- base A siiall-be not less than 
l&-iitches^ : The clearance may be reduced to 9 inchles wher>; the smoke connec- 
tioh ' is protected 'by not less ■ than 1 inch of ; a-sbes£b's; Or its equivalent 
or- 'Where bt&bustible 'material in Ceilings, beams ;- yog , walls Is protected by 
sheet metal or equivalent covering placed at least 1 inch from the" (Surface 
to be protected and extending the full length of the smoke connection and 
"not le&s"' L ' ; than 12 'inches-beyond' ; it Wbbth : -sides. 4 ; -'Suitable; cleanOuts'.sha^a. 
be provided 1 which: will' permfb' cleaning 'the ^ntire;; ; Bm.cire connect ion. without 
dismantlings ■ "'■'' '' l£: ;''„ '"'.'_'.,' .'.'/'"■.„.",,; '..Y'"'"' ; ■■'■■,':,■■■•,; . ■■■■:. 

26-11 .- ' -FI£#JBl£ ^C'OJIHECTIONS." - flexible connect ions of asbbst bs or 

glass fabric/ t'6 ! prevent tfce;^an^i&Bioii ^■vib^aVion'thr.qCigh^he ducts- 
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to the rooms, sha.ll be installed on both the supply and return sides of 
the heat exchanger*,; approximately whei'e 'shown on the' 'drawing's <■'■■ Where- the 
supply fan; iis :in$talied adjacent to, but* separated ; from- the- heat -exchanger .. . 
casing,, .tee "flexible, connections shall ; be- installed- 'oh the' intake. and 'dis- , 
charge sides of the ; fan unit.; Cloth; Used' for f lexible ^connect ion's shall'- 
be of proper -weight ; and strehgth "for' the- Service • required^: and •" shall be ■ 
properly filled to be rendered' relatively airtight* '■'■■■.■■; <■. 

':■■■'■■■■ 26-12. DUCTWORK.- - Sheet metal work indicated on the drawings, speci- 
fied, or required for the heating of the buildings shall be erected in a 
first-class -workmanlike manner, and shall be approved by the Contracting 
Officer. Ducts, unless otherwise approved, shall be true to the dimensions 
indicated ;on the drawings and straight and smooth on the inside, with 
neatly '.finished Joints,,, the ducts shall be securely anchored to the build- 
ing in a manner approved by the" Contracting- Off icer ; and shall 'be' so. installed 
as to be' completely"' free froiti' vibration 'under all conditions of operation..:;.,- 
The ducts shall be properly braced and reinforced with ; ste.e.l angles'- or - ■ 
other structural Members spaced' not more than 66' inches oa> ; centers;, ^ Slip • .. 
joints shall be made'to the "direction of- flew ," and unless- otherwise ; in-r- - 
dicated on the plans, elbows ' snail have a centerline' radius '---not less thaE 
one and one-half times-' the width' of the duct. The sheet"metal usedsfeall : i 
be galvanized iron' or steel, or aluminum. The thickness of the sheet' , ■■'. . , 
metal shall be "hot less than- 2^" gage. '-■--■. ;r 

26-13. REGT&TERS. - Registers 'shall' be of sturdy- construction with- ...» ■■ 
adjustable vertical 'or' horizontal deflector vanes set as shown 1 on* the:- : .;■"•'..■:■ 
drawings or as ' directed ; by' : the Contract ing^' Of f icer-. ■ Suitable key -operated ■ 
volume dampers shall be provided behind the' face of each' register. 

'";' 26-i^.. "EI^CTRICAL W0RK. ;: '- : Aii mahual or\,aiitc^tlc'''cpntroa. and pro- 
tect iye;- or 'sighal devices' required f op'the operation xk the' heating' equip- 
ment'"'hereih specif ^ ridt indicated' on the 

electrical plans,, shall be furnished' and* Installed under this" section of 
the specifications;. ; ■ Wiring shall' ■ conform to-ELECTRICAL WORK: INTERIOR. 
A complete, electrical-connection; diagram fbir each piece of -mechanical equip- ' 
ment having' Dlore: .than one 'autoaatiic' 6r : m&ual' electrical-control device 
shall be : submitted;*tO the Contracting Officer" for 'approval-; < ' • -■■ , v-I . 

:■■.■■/;., -26-15-. PAINTING AND'FINI'SHING.' - All -oil piping-, duct hangers, and 
other unseated. ferrous -metal work in areas having unpainted adjacent sur- 
faces shall be thoroughly cleaned and given one coat of asphalt varnish. 
Aligner .' : uhc^ated;ferroas-iiietal-work shall be -primed -and- finish painted 

-as jspeclf ied in PAiNTING.*' \'.: : '.:-~ ..■■■■ ,- ■ .... 

; : : i 26-16.: * OPERATION AND MMSEBRftHCE INSTRUCTIONS. - Printed instructions, 
glass -enclosed. and framed, covering the operation and- maintenance of each 



26-17. TESTS. - Upon completion, and ■..•prior to acceptance of the 
installation, the contractor shall, sub^e'ctMtheqheftt ing, system to such 
operating tests as .may ■■## -^equitfediby : stb.a r-Otrntra^fcingAOfficer to demon- 
strate satisfactory functional aad-iOpetatingaeBficieBcy. Operating tests 
shall cover a period of 8 hours for each system, and shall include the 

;cfolJtowtoe;v«pe<iifl&£a^o^niationliffi a-icepo^f'^ogethjeSFl^ith cc&clijsions as 
taittoe-iadequacy' of the. system. - t v .;■■■";:. -:.^v ;■:;;; ^.yy;"^ :;'. v. ■■■so:; :ri:> ft,-:.-: 

•\f:.*:;V?. '::^:H-: : ■/;:::.<;:*: ; >B- K:t-;.:i: : ,''f ,-,\i ■ ■.:■; 3' It- '-f>S ^"-^a a-c-.-/: :'■;';/;■? -im &ml ' . ' 

vf.c-'j i^oi-r ^;:>:fDdjtey'date^ jacd ? duration ■:0^ : 'test. k-^;;: -a-- "-s^r w^-'-X. '■ 

b. Outside and inside dry -bulb temperatures. 

c. Dry-bulb temperatures entering and leaving air -heating unit. 

d. Air quantity in c.f.m, passing through each supply and return 
register or grille, and supply outlet damper setting. 

e. Make, model, and size of each register and grille. 

f. C.f.m. of outside air introduced into the system. 

g. Supply-fan make, model, and size, r.p.m., static discharge 
pressure actually obtained, and total c.f.m. handled, as well as voltmeter 
and ammeter readings for the fan motor during operation. 

h. Oil -burner make, model and rated capacity, and ammeter and 
voltmeter readings for the oil -burner motor. 

i. Grade of fuel oil used. 

All indicating instruments shall be read at half -hour intervals unless 
otherwise directed by the Contracting Officer. The report of the test 
shall be supplied in quadruplicate to the Contracting Officer. The con- 
tractor shall furnish all instruments, test equipment and test personnel 
that are required for the tests, and the Government will furnish the 
necessary fuel, water, and electricity. 

26-18. OPTIONAL CONTROLS. - Pneumatic controls or electronic con- 
trols may be provided in lieu of electric controls. 

a. Pneumatic Controls . - Where pneumatic controls are furnished, 
an air compressor of the standard piston type, complete with tank, valves, 
gages, filters, and other necessary appurtenances shall be provided. All 
air lines shall consist of suitable tubing with airtight fittings. The 
air compressor and tank shall be located as directed by the Contracting 
Officer. The pneumatic control system shall conform to American Standard 
B19. 

26-19. GUARANTY. - The following equipment to be furnished under this 
section of the specifications shall be guaranteed as specified in the 
Guarantee paragraph of the SPECIAL CONDITIONS. 
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Air -heating unit*. 

Air-supply-fan unit... 

Automatic heat- regulating equipment. 

Oil burning equipment. 



; 26-20. .. PAYMEKT,. -.Payment for : 'all. work, cjovereii under, this; section, ; 
and all costs in connection therewith will' be ic^de at the applicable' ' 
lunrp sum contract prices for Item No. 83, "Heating System, Water Supply 
Intake Tower 11 and Item 78, "Heating and. Ventilating Systems, Flood Con- 
trol Operating House". 
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ffairagraph. No . 
;-" : 27-01 
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.. ,-; .EIBCmiCAL^XaCEKEQR .. :/ , ... 
(Item 87) ci-sc:::--:.-: -■" 

(index).:' .,.--•, -1 ■...■:-• , ;i 

Paragr a ph Title ^ .,■ ; - . . 

.-Scope.'. '■■■■-■■ ■■■; '.. :,■-■■'■ ,:^- \vi .:;..-.:..■■: r," .* 

Aupiicable .;. Publle&t ions. :;, • . . - .- 

a •■•! . . Federal Specifications, '.< 

b. National Bureau of Standards Code 

c. American Institute of Electrical, Engineers. 
Standard 

d. American Society for. .Testing. Materials 
Standards 

e. American Standards :;■':.'..■;•'.' 

f. American Wood Preservers Association Stds. 

g. Edison Electric Institute Specifications 
h.;;-! Hat ipnal.- Board, pf:.- S-ire.'Iindervr iters Std. 
i. National Electrical Manufacturers .. 

~~ Association Standards ;■;■ •::', ■' ;. 

General • -'' ■ ■;'...■:■'. 

a. Capacities ;'r.r- ■:-..<■ 

b. CodeS ■'■■^■:\;:-> :■':'.'; 

c. Conformnce with Agency/.Beg.ulretuents 

d. Sameplates 

e. Prevention of^Cori^sion.n- ■;.;.'■;;- • 

f . Standard Products 

g. Verification of Dimensions:.", .p 

Materials k : ■ ^V'Vv ::..;V ■ ; : 

a. Bolts and Nuts ;•■..: ' 

b. Insulated Wire and Cable 
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m. Mortar „ , ■ ; ;"■..- 
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■.'.'/ ■■;■ V..V '" (Item 87) 

2? -01." ■ SQOPE." - Ibis .section covers the installation of the 
electrical-distribution, fifi^'liridge lighting systems and duct lines 
for telephone cables',. coB^plete-^ "-. /._ .-... 

;: -'27*02 ;-;AlTliC^I£,ppilbATJOHS. - The following publications of 
the ; 'issues listed' "below/ but "referred to thereafter by basic desig- 
nation only, form a part o'f ; this specification to. the extent indicated 
by- the reference's' thereto: 

• ; a*" ; Federal Specifications;. - 



, W-C-571b 

; - : W-C-^Sl'' 
& Am-2 
W-C-586 



■'•'■: ■' W-S-006l0a 
(GSA-FSS) 
■■ - -w-T-631a' -" 
. ft ' ! -& Am-3 ■■ 
FF-B-56~la 
■'■"■- FP'-B-57la'"~ 

QQ-I-652a : ' 
^QQ-S-e^lb 
; '■'■ ■'' &'Ato-2 ■;■""' 

' Qft-w-336V J - 
■'■""■& Am-3°'' "' 
■" ■■ , ' i -'WWiC*5Sl.c;;; 
&' Am-2 : ' 



""'.Conduit and Fittings;, Nonmetal, Rigid; 
. '. (Asbestos-Cement' or' Fireclay-Cement) 
"(for Electrical .Purposes) . 
Conduit and Fittings; Fiber, Bituminized. 

Conduit ■ Outlets' (Cast -Iron, Malleable- 
._.,.. Iron, and C&st-Jilw&rivtm, wi* 1 * Covers 
'.'■'"■■'and Accessaries .^^for Shore Use). 
'"''Fittings 'fo^ Gondui-t^ Metal, Rigid, 

,. .(Rigid S-^eel and;Electrical Metallic 
';'{' Tubing). '•.-:: ■ ■ " : ; ." 

' Splice, .Conductor^ ■ - 

'.'Transformers, "Power, Distribution. 

"Bolts, lag." 

..Bolts;. .I^uts; ;S,tuds; and Tap-Rivets 

. .('and Material for Same). 
'Iron Castings, Gray./: 
. Steel; ., Castings*, ..■T 

"Wire; Copper, Hard -Prawn. 

"'". Conduit,' Electrical.., Steel, Rigid, 

' '.' ';.' Zinc -Coated .-■...-■ .' 



b. National Bureau of Standards, Code. --. 

H 30 National Electrical Safety Code. 
£.!. Ame ^ ic .^ u,. ^ l l^ u ^ ■ -°.£ ' ^j- ectr 1 ica3 - Engineers standard ■ 
" ■'-■ --to-. ifS-1948 ; ' ''pothes(ds. iV . 
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d. American Society for .TSstii^ffiterials Standards . - 

A 123-59 r Zinc (Hot ^Galvanised) Coatings on 

Products Fabricated from Rolled, 
Pressed, and Forged Steel Shapes, 

('.-.'■■,;..■'■.■::■.; .-Plates.,. Bars,, : and. Strip.. ... ;. 

■ A 153-59 ..Zinc boating : (Hot -Dip) on Iron and L .,. '• : 

Steel Hardware- . .■;,.; 

D S56-56 Impact Resistance of Plastics and 

■ : -'\) ,-./. .!.■■' : Electrical .Insulating- Materials. .■■ . .■-■■_ 

• < D 5^3-560? .-■ :■ Resistance Of- :Plastics-:to : Chemical . ,, 
■..':■./..:. • ■ .... Reagent s-*. ■■■..-•. . :•.;,-■ ,- 

D 635-56 Flaramability of Rigid Plastics over...... 

0.050 Inch in Thickness. 
D 633-58T Tensile. Properties of. Plastics. 

D 648-56 Deflection to Temperature" of Plastics 

■■■'■' -;-:■.'■■- -' ,,-. ..:'• ..-' Under -*Load«:; -[,:■;■/,.■■_ ■ 

- ,; - -■■■■'. - ~p : ,696-kk ..■,.::. -Coefficient ,of Linear Thermal Ex- 
.-'.■;■■,. ■;.-■.'::'... -.,.,:. pans ion of Plastics 
;■ ■■ ; -D. ,7.90-582,.- -■'• ■•■■ Flexure •: .Properties of .Plastics . 

r&.-i ; American Standards. .. -.'.- 

■ ■-' :C29.8 - 1957 -.--. ^ /Het-Process Porcelain Insulators, 

■ ■" .(EEI.--TDJ-.58;.. ■-.'...".■.. (Apparatus -Cap ^nd .Pin Type) . 
: ■■: .NEMA .146-1956) : :■■-.' 

C29.9 - 1957 .tye.trProcess Porcelain Insulators 

(EEI TDJ-59; :, . . . (Apparatus -Pest. Type ) • 

MEMA 1^7-1956) 
• ;., -C57. 12. 00-1958 :" ; ' ; ■-.. Distribution, Power, and Regulating 
.15.10-1958 Transformers, and Reactors Other 

.12.20-1959 .■:.-.: than- Current-Limiting Reactors, 
::■: . ,vl2*8Q, -90--1958.. ...Requirements, Terminology, and 
C57.l2(Sec-.. -4o.) -1957. .Test, Cede for. 
C29. 1-1944 .; ■"■:■: ..,:-: /Insulator Tests. • 

(AIEE 41-1944) ;. : .. , : 

C29.2 through C29. 7 Wet-Process Porcelain Insulators: 
1955 -'.(EEI TDJ-52. ,. • Suspension, Spool, strain, Lov- 
through 57; HEMA and Medium-Voltage .Pin, High- 

,; :.::,. ,.;l4.0 through.. 14-5 -.■ : , .Voltage Pin, and High-Voltage 
1952). ../,■■;. .Line-Post Types. 

O5.I-I948 Wood Poles. 

— ' American Wood Preservers Association' Standards . - 

C4-59 Preservative Treatment of Poles oy 



: :--'>;!,R i s fr -r/ ; Sdlsoii. : E3#p|; : rtc ; !„Ij^st'i.-fc^t$ Specif j&^fetgns^ ;r . -.■ 

;.. Steel j.Bpltvs : ,afld,-:^U,tS r ,f -,e ^«: : ::1 , ;^i<. ^:-;rv,-r-7s;, 

■ &ag, : Screws,- i ; :.;;-;>i; ,,•;;■,••;';■;• ■.'.;{;) ':.':; ,,-.■;: :rsi >.■;;;> A 

./Eve ; .B<?itS.. , —;;:■..!; ■,.-.:■ .^si:' ^f' :■■":■ •■ ■*'<^:',. 1 -::. v ''ft; !■-.■ 

■ Ey^auts.andKEyelet^. : .-,r ;; ; -; c 'l^.:: :';;,;; ■;;;. ^:;i': /.i^';,: 
Steel Crpss 'Arta graces^, ' c:u^x-:^-:v.l:r: r -M *• r 

..jingle; .^be-'Seaffliess^CoEe^^ S.piic,d^e S^eave^s.. 

! -Boiled. .Steel Wasi^rs. ; • . : ■?■ -■■;., : \ . t - in ,- :y y L r ^p y, 

: Guy : Hooks and Guy Strain ;r ^iates.; :; ,;^r,;s^ ^v ■■,:■. 

■. Pole-Guards^';-.- ■-. ; ■■■■• /v^.^;:^; A-:;:^ I-y:,;:s/:v-':«^v 
Jfaulding SjfeapJes,*.-.. '■.:,■-.■?.:-„•■ ; ■>:,.;-. ::?;■-.; iv.-c v-.^' 7*i :v : : 
.i^le^nd::3tower r Stei>s^,; .-■;, - : ,, .-.^.^.io -;■■;- 3 o: ; 
l^ne: Hardware ^terials ; Inspection: ^Procedur^ 
Spit 3ype/ : Steel InWfcatpr. Pi&a-^tlk,..^^- ..*.„;; ' 
; ,:Jnc^.JDiametei;:,iesad Threads^ v-<^ ;5 y.^-^ ; : ■/•".; 

; standard ^untiiB-Bracke.t^^ 
.:_ Cutouts, #hd ;pistrl.bu^iQn, : ;^ig^n3,as . ; £r,re§te:ES , 

• ,St[eei -Clevises for. Guy ^irain ;Ins^3Atpr&.j- .j : ; ;; 

V Ppfte ;i|qp r . P4|*B'.... y.,. ...;.-/} .;»■,- .;■■,;;. -.",:; ii,'.:^;;; , ;1" 

; Guy : ;Clamp.S . ■■;■,■ '.;.,:. -,: ;:;.;• ,.<.-/.; ,,.;',; -};Vvll: : yi >,v 

Porcelain Viireho3.de rs . . v-- u. ; ;^<;';.i:::/:;p ■-;■:;;■ 

Douglas Fir Crossarras, Treated or Untreated. 

-.jpgnse Southern; -Pjine. Crp^aarras^ 'Preservative 

. '-^:.r:; ^:-La:::^ :;/>;; ; ruinated. ■;;--•; , n ■ ■: ;- ? - ;; /:'^ r; K""~' :: -7 '.,:,-,.:- i- ^ 

:,--,;/;o- ; y/^ifc-^J^ional ; Bc^r4 ; -.of : Fire ynderyy iters, St andard * ^ ; .^; ,;.;!;: 
MBFU Ho. 70- National Electrical Code (Current Issue). 

., ■■--r\ -i;: ■'■ ,\.:i»:--; .■Kational'vElectrical "$4iak^ac£urers^ - 

b:,r:i '..■::; ■!-;:.■■ -,rt*- A.- i.956, ..■;[;■; -. I^ghtnipg^Arresters:-;;; ■..:>, ; . ■„,; -j a , ■::s^y^n^ 

b^ : y?^j* ^^Ij-lSSO; . : .•: .SCransfArsprs.^n;, ,-.i, v ■■..■, ?y ; ->--^-^ r.::,,:.; 

. /,,. /;;, jv/ : ; - iS;-2-195^;v r ; Overisad^ -l^pe; Distri^utipn^5tean.3fpr;ti»rsi^;. 

i;/ ,; ;: : ; ,t ; ■ WC ; J,-1959 ■:.- .'■ - : .; RuK)er„-Insuiated Wir^ : and Cajile- for: thev : 

r;,;; ::?r :v r; 3 inrr, :..:.= y Transmission and J^stribution.,p#.;;: i ;-.': ■:■.;■. 

•:;-:■ .■■■,;:-^:y'i r :::v>. *!/,■■: -.- 1 ■. .-': ■; ■*;.'■ ,...■■ .. , ; .'0 Electrical Snergy> ,; : >'i ,; -<.■ ^;, ; , ~ ':<;■'■ J- 

;-,, ■, ■)■.:?? -03 . .; > QKHEP^* . - The, contract ■ drawings indicate:; the.' extentr.and. 
general rarrange:tcfint >: of -.the -electrical distribution :and .bridge, lighting-- 
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shal|.: fee -;m>% leas. -tiian; 1. those': Indicated.. ' : "J- '^7* TmH™ '*"r : I;: '.: ; ~;i. .;' .'■;■■•'■::. 

; ;f^;:i ;■:..!:;> jl«fi .Gp |es : .: -■ g: .^ The ,-installat Ion ;- .shall coti^J^ vith-theoapplicable 
requirements and recp^npendations ;. of ; ? the- National. -Electrical. Code - ;ard. : ■: - : 
the National Electrical Safety Code. 
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q_. Conformance •vit h .Ageacy. Requi r ements t '...-. Where materials 
or equipment are specified to conform to the standards of the Underwriters' 
laboratories, Inc., or to be constructed or tested, or both, in accord- 
ance with the standards df the National Electrical Manufacturers 
Association or the American Standards Association, the- contractor 
shall submit proof that the items., furnished under this section of the 
specifications conform to such requirements • The label of, or listing 
by the Underwriters' laboratories, Inc., will be acceptable as sufficient 
evidence that the items ' conform to Underwriters' laboratories, Inc., 
requirements . A certification or published catalog specification 
data statement to the effect that the item is in accordance with the 
referenced EEMA standard by a company listed as a member company of 
HEMA for the section vhose standards cover the item under consideration, 
will be acceptable as sufficient' evidence that the item conforms to the 
requirements of the Rational Electrical Manufacturers' Association. In 
lieu of such stamp,, certification, 'label' or listing," the contractor 
may submit a written certificate from any nationally recognized testing 
agency^adequate'ly^equipped and -competent to perform such services, 
stating that the items; have been tested and that the. units conform to 
the requirements listed hereinbefore, including methods of testing of 
the specified agencies. Conformance with the agency requirements does 
not relieve the item from complying vith any other requirements of 
the. specifications. 

d. Nameplates « - Each major component of equipment shall have 
as a minimum the manufacturer's name j address, and catalog number, 
model, style, or type on a plate securely and conspicuously attached to 
the item of equipment.... . Hameplates for electrical apparatus ' shall conform 
to the referenced MMA standards. 

e. Prevention of Corrosion . -All metallic materials shall be 
protected against ;corros ion. Exposed metallic parts.. .of outdoor apparatus 
shall be given a rust-inhibiting treatment and standard finish by the manu- 
facturer. Aluminum shall not be used in contact with the earth, and 
where connected to dissimilar metal shall be protected by approved 
fittings and treatment. : All parts such as boxes, bodies, fittings, 
guards, 'and miscellaneous parts made of ferrous raetals but not of 
corrosion-resistant' steel, shall be zinc-coated in accordance with 

ASTM A 123 or A 153* except where other equivalent protective treatment 
is specifically approved in writing by the Contracting. Officer. Steel 
conduits installed underground or under slabs on grade shall be coated 
with 'an- approved asphaltic paint, plastic coating, or shall be wrapped 
with a single layer of a pressure -sensitive plastic tape, half -lapped.- ' 

f . Standard Products . - Materials and equipment shall be 



> r/'g,' ^ ¥eMf&cgfrfori ; ^f ^mens-ions^ --- Ihe 1 -e^nttfactbr -shall^be '■ ■ ':.:^^- 

his work ^tb: %he ; s#t&NMSd^b i>h&;-^brk'<j^a^ 1 trades .~- r; fBe -conl^e'tbr^ ■<■■-•; 0' i >- 
shall visl$- -tto#^r&tais£s and- tfokrbugta.r '£ efttd&Saritf* ; M^elff''with : '-al&-s fes'- 
details- of* #be:' ; %roriran<$^r^^ 

in the : -f leM^ ; ar^d J: id¥is6.^h^' Cott^abtiE^^Qff ^e^'b^-a^-dlsci'eijanc^^i: *j J. ■>;.:■ .«* 
bef ore-- perf braiSng anp^brfci " ; ;..- : ;v;.:.^: : ; ;;,,■;.;■.. <.-■ u :■-:-",•.': :::'.- v ^ ..--^ ?-; i:.;^:.-: t >^'33':; 

■: £^-O^V--v m^3MSi^^mteria ; ls^ ana equipment : shall ; borif dbfoKfca ..fl*«Jo- J« '• - 
respective^peel^ix&£'£^ TSe&iaV- 5 ''^ ^q^^ 

5* Bblts and Huts . - Federal Specification FF-B-571, commercial 

steel>'^i&fc-c&a%e&'}. Aype f: '- ^^ size-' -as required 1 * '" "-' •< ' ; ■■"■ < '---^ wo- -— 






;Vi'^V ; -* Vbw- lnBulat^Wl^ 

as r. btherMsV £peeil$ea>-all'Mre aM Sable- for- power; - controls and < >P : > '■■■ ^2 z '■'■■ 
lighting systera^sfcall be'siiig^e^nauetorfea^ -as^epec'ified^- 

below with either a heat and moisture -resisting or an ozone -resisting grade 

of tasui&fciM^an&wMn 'hea^-dM^'oia'Tesistant'Hfermoset^lng. synthetic" : -^i r 
compound- (lfe6p:^nis')x 3aekets>^ all •cdn'fbrmiiig^to^ ;the" Specif ic requl : refltents^- [ ; ' 
specifl(Sa^Ml^V--"-^-- ; ?. ! -'--i;--s ■^'■•^ ' ;; v.:-; ; :i-:: ■:;■■;;; ::.-.'.; '■' ' ■. '." ;■'!.?■ .■ :':iUv '. ■.:■.;;.'.. . ■:■■ 'L^fi;;~ 

; ."/: ■..(./''::; ' : -v, ■:■.■■ i S.Ur:li; Zr^k-'i, r 

(b) The conductor size and circuit operating 
volt&&- ; -fG&my-':&1fci&>&i&r- a$^ica*ioE' ; ;d;r ScrVi©^ s^allL-'be---- m~ indicated on 



^ ; ' : IiIaierialsy-eonstructf Saj -'and ; tests? ■•< unle'ss -c4herwls^ r — :? 
specified, ^shall Conform tb the ^ap^ieable^ requirements- of ^he>"-IPOEA*MMft'^ 
Standards Publication No. WC 3-1959, torch 1959, entitled, "Bubber -Insulated 
Wire and Cable for the Transmission and Distribution of Electrical Energy". 
Iterta^stetiassy^apS^^ will 

refer ^o'-'the : %bSv&;^ 

J:.i.d: ■: ■:, ■, fa}- ^Cbftdudtbrs^slmil^e 1 - ■ of - timbr^lead-'alloy'co^e^-^'^ --'- 
antealedo.cbppfflf -wire ■'■ -conf ©tfming * .to "all <4he' ; ' -applic able >requtretoeStg -of ^ * '^ '■ '. : 
Part ;'2^ : CbfidurSt©rs 3Mll-. ; be--sblid-'br'istrT^e$ ;i a^ '" 

--,::., S-, -,■: .:.W -.bzizdufe).] ^o^r^andv^ightatog'-Oircuitisw £ --'- l-i'--iCeriduetbrsVV-.' 
Conductors to be insulated for 1000-volt service and below shall have- — >-'■■ 
Class B stranding, and conductors to be insulated for 1001-volt service 

and greater ; shall .iawe-tClass '-C 'S^rs^ihg.- 1 -' 1 ^' 1 --^ • T : - 

, vs:;,c-T.i:o'/ :^».s ^i^g^i'^hiel^in^-co^e^ming i.tb^tHe'^re*---" • "''■" 
quirements of Paragraph 2.3-2 shall be applied on all .conductors insulated 

for Bal^:birbu$ti.-^bl'tage'4Pha'se i to PJsa^e:) o'f i 2G00 ;: volts' and greater. Th<a 
tape shall ■ 'COBtiBUOu^ly • icover < the ' eb'Mueior T£h ; d ; ''ahall -be ^ir'm^^dnded "■ to the 
insulation ^\su^^^- r v^c^iaa^ibn. v ; -- '"■ ' ■'- ■''•-- r ' '•'-■'■■ .■■■■■•■^^. i.-.:/^ ^j.,'^ .;■:■■:•:.■■ ■■>»■*' 

(b) Control Ci^u^ii'i^--^bMuctbrs 7 'sh^ll : 'haVe ' : 
Class B or Class C stranding and shall be not smaller than No. 12 AWG. 
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(h) Insulation. -: . {.a) -Material- ,- Conductor insulation 
shall be suitable -faff •conductor tempe^tufe'.'of'riotr^ss.'tban 7Q°0, and.,. : 
for conduc tars specified to be insulated for Bated Qircuit Voltage, of 
600 volts and less, shall be either a vulcanized '"Synthetic Rubber 
Heat and Moisture Resisting" grade of insulation or an "Ozone -Resisting 
Iatura.1 or Synthetic Rubber" grade of insulation; and* for conductors 
specif led to be insulated for a Rated Circuit Voltage of 601 volts and 
greater, shall be an "Ozone -Resisting natural or Synthetic Rubber or Butyl 
Rubber" grade of insulation. The "Ozone-Resisting" grade of insulating 
compounds shall conform to the requireaients of Paragraphs 3-1^ or 3-15, 
except that water absorption characteristics of the Oscaae -Resisting 
Natural or Synthetic Rubber grade of insulation (3*1^) shall be as follows: 

The compound,.- after 1 a 24 -hour' 'immersion, shall show a specific 
inductive capacity ' not greater than \h*5; 'and* after a continuous l4--day 
immersion,.' shell show Va specific Inductiye'. capacity not-more: than 1 percent 
higher" than, the '.va^ue' determined at "thW ernd of the initial 24-hour period; ■ 
nor- more; than 3 percent higher^than at the ; end' 'of feesevetith day- : ■ ^ .- 

The '""Synthetie ' Rubber,. Heat and Moisture Resisting" grade of insulating 
shall conform to' the requirements -dr^ Paragraph 3.13 j except "that the ■■-■ ■■;'.-.;. 
specific inductive capacity' Shd mechanical water absorption character-^ . 
i sties.. shall be as follows:, 

The cotspound, after a ~2.h-iiovar imtoerslon, : shall show a specif le ■.■■ 
inductive capacity not greater than 5l and, after a continuous 14-day 
immersion/ shall. show a specific indue tiVe.-. capacity, not; more; -than 10 
percent -higher than the value determined 'at"' the end of the; ^initial '2k- i- 
hour ; perlpd,>.fior/ more than '3Vpercent higher than at the erd of the. seventh ■ ■ 
' day."- -:.\ '.;'.■■;■"/; i; : :'"' \"'vv ; ' "':'■' ;'" ■>'■ ' " ,: /■ '"'■ : --'- : : - • ■ ■■ ■■' ■ ■'■■"' -■■■-■;'■■. 

'' ''The ■ 'compound, after & '■? -day "immersion, shall -hot absorb more: ■ 
than .015 grams Sf water per square inch of surface exposed to ; - the water.' . 

The . manufacturer f ' In the , presence ^of the 'Contracting Officer, shall 
perform" 'tests' ^oir" samples' -,of the" "insulation talien f rom-the finished -product . 
to determine compliance with the specified requirements. Test procedure- ■"■"."" 
shall ..be. in accordance with the applicable requirements of ASTM Standard 
DU7O-58T/ entitled: "Testing Rubber 'and' Thermoplastic ' Insulated Wire and 

"(b) \ Insulation 'Thickness . -Thickness -of conductor 
insulation shall,..be not less than that. shown in Part 3) Table "12; " ■ ■ 

Ungrounded neutrsl/f dr^the' Vespe'^ 

^:;: ';.:'■; fc)'"Shieldirie shall be made in -accordance with the 



(5) Jackets . ,.-. Oyer the insulated conductor there 
shall be' applied an "outer ' jacket of an oil-resisting thermosetting 
synthetic compound cppf orbing. to Part k } Paragraph k.l3;3«. Except for 

' 'shielded ^wires" and : cables, "the jacket s : hali;W ; ih: r M^ 
adhere to the conductor insulation, if nonshielded, the jacket thickness 
shall he as specified in F r art k, Table . £6y ; If .shielded, the jacket thick- 
ness "shall be; : ih' 'accordance' with t&e'req^remeni^ 
■ '-'above', reference ." ', ' ^. ;; . "- „. -"■-■■•/ ' ■[ 

(6) Dimensional tolerance '■; - The outside diameter of 
single -conductor wires and cables. -and multiple ^conductor . cables shall 

; hot -vary. more, 'ih£&' 1© percent and'. 5 percent, respectively, from- the 
calculated* outside' diameter .based on. the, thickness., including: tolerance, 
of the component materials specified.. ' ■'-->■-'=, 

(7) Approval. - Manufacture of the vire or cable shall 

' ■ -not be Started ■ until ;, all- materials- to "-be; .used., in ..the f abrlcation-of the ,. 
finished ' •wire- 6r cable have been approve.d by .the : Contracting Officer . 

(8) Inspection . and Tests. - (a) General.-.* ^Inspection 
and :tests of wire and cable- furnished under these specifications, shall be 
made, by and at the plant of .the manufacturer, and shall be ^witnessed by 

; the Contracting Officer, unless, waived ih writing . All tests'- and. 
'- 'inspections' shall conform to the. procedure set forth in' the applicable 
■'"specifications' or standards" referred to herein. 

(b) .Reports.. - Four certified copies of test 
reports, indicating the. results! pf tests made, shall be furnished the 
Contracting; Officer, and^np : ':wire' or. cable shall be shipped until 
authorized by the Contract ing" Officer . 

■ ■-. ■"'-'-■ c . ' Conductors * - Copper- equivalent size indicated oh the 
drawings. ' "~' 7'. 

■-'■■" (l) 'ToppW, 'solid hard-drawn. - Federal Specification 
Oft -W -33^, of size indicated. 

"■• ''■'"' ' &: -' Conduit.' '-".frigid steel, Federal- Specification;-VW-.Ci-£Si. 

■ ■"■e. ' drossar'ms. ■ ■■ '.-' E&L Spec.i^icatlon-TP-90 pressure -treated' :t 
-. dfe'fise 'or 'close-grain Douglas 'fir','- .or- EEI; Specification:; .ID'-9l./ ; -pre : ssui , e- 
t seated- 4ehse southern, .pine,' .6f sizes -specified or, indicated^, pressure 

treatffient-'shaii : cohfo^ ";.;-> v :;, '.' : '"-'" 

f •/'' ' Fuses', "Power ." "-' MM Standard SO 2, and as specified here-' 
.inafter. ~ 

; ]i ; ' .,' ^ Fuse- Cutouts, - Primary .. * SEMA Standard SG 2. with KEM. 
"Standard JlCxS 1 mounting -brackets .where, required and aa specif ied hereinafter. 

h. Castings . - (l) . Cast Iron. - Federal Spec If id'a^lon. C&-I -652, 
> class 30- "* ■'-'■■: -■ ''''" '" '.'"'.■ .' ; 'i:'- ■'■[ ■"-■'. 
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(2) Cast Steel. - Federal Specification QQ-S-681, class X. 

i . . Connectors . - Federal Specification W-S-610, and electric 
power. connectors , M¥A . Standard SG 1. . 



l r % c ^ ■ 



CD 



_ , .,. - - Asbestos -cement, conduit and f ittings.. - 
Federal Specification W-C.-571. In lieu of the asbestos-cement coupling : 
specified,. a fitted plastic or other tough nonmetallic fitted coupling 
providing a. watertight : joint may be used..... 

(2). Bituminized -Fiber ■ Conduit. .-Federal Specif icat ion 
W-C-581.,, In lieu, of the fiber coupling specified, a fitted plastic 
or similar type nonmetallic fitted coupling, providing : a... watertight . 
joint may be used. 

:...,■;:. ;.(3}:; Plastic .conduit, shall, be. s.ingle. bore,. Conduit and-, 
fittings ,s : hall,be ! .-ffianufac^ chemical ;and. ■■ 

physical requirements specified herein. and, having the' following properties.: 



.. .Test Method - 

ASmD,6,38; 
ASTM D 63S" 
ASM I) 25<o, , 
Izod notched 
ASTM P 648 

ASTM D'635 "..'" 



ASTM I) 696 



ASTM D 790 



■■■' Property ■ 

Tensile, strength 
Elongation . ., 
Impact Strength . ' 

Heat distortion l/2- 

x 1/2 -in. bar 
Flammabilit'y in./ 

min., l/8-in. 

bar 
Thermal coefficient 

expansion in./ in.' 

per degrees F. 
Flexural strength 1/8 

in . bar p . s . i . 



--■■:-. . Value, ',- ■'/,-..'.." 

4,000 p. s.i. minimum 
15 percent minimum 
.0.8. ft., -lb./iji. .of 

'notch, .minimum 

150 degree F 

. minimum , . . 
0^55 in* /minute 

maximum 

6 by 10 "5 . maximum 



No Failure 



The conduit and fittings shall be free from all substances 'that injuriously 
affect any wire or cable covering such' as is used on polychloroprene -sheathed 
cable. The. ..conduit. and .fittings shall be corrosion-resistant and not 
adversely affected by chewing . insects and draxtfing rodents. , or by acids > 
alkalies, 'salts, bacteria, and other organic matters that- would- be en-.. 
countered in the ground. When tested in accordance with the appli- 
cable provisions of ASTM Standard D 543j. the conduit and fittings shall 
meet the following minimum chemical resistance properties: .' 



f" Virs v*iT*»» "i v* 



Conduit, and fittings, shall be so ■" joined by ' means , : o^!Ja §pe^ial/.pl#?.ti ; c '".' " ; „ ' ; 
solvent welding cement or other approved method as to provide a -water- 
tight and .roplppoof .: joint « ,,-. ,.J!y : pe. J, .light-wall conduit, ...for .use with 
concrete encasement shall have" the foiic^ng^^minimum-'wali'-thickness 
for the corresponding ;.s ; ize :S : hown. below:,. .,,,. .,■;. ;:-;;;;.-. ; 

Wall Thickness Conduit 'Size 

. . .,.,,. (inch) : ...... ;-->-■:- Cinches) . 

o • yyo .' . • . • * * ... « . » • . .♦ * • . ♦ » * * c, 
.■-.'■ ...Q.ilOG«. » . .•. • - ... -,»,:.• ■ *. . • ,,-•. i~v * * *.. *'.<-'< "*• 

o.iao. . .' . .'."'"?'. .".".".''".''.'".':';"!*'" '■■" ■.-•■■■'•■■■■■ 

.'■:.' ■ ■■ 0*lO0* .,-.».■. s ». t - *' : * -■ * * ■ *. * * * * ■ '■■.^- iP- i' :' 

..,..-■.■.....; .-./..- : 'QtlOP.*. • *r* ■' * •'.'■-* *■ ..■,'•'■"'*■"'■".•""'','*) ♦"».**- "'"P"""vr™"..,.. ,. ,(., ..: ... ;.; 

Sections cut, f rpa the cpnduit shall be,xaliper ; ed,for .wall,.thic.kness. Con- 
duit and :: fititings. shali r be /free,' 'm^an^coGimercial t^erance^v:. of rob- ,, ryJ ... ,..,.... 

jectionabla 1^ kiJ^^^i^v^^^.^^.y'r^,'. 

defects -that .would impair, the -Service \ of the conduit*, ..The b'ore ,. of .:,. ,...,,,., ...... 

the conduit ..shall.'be. straight .'and ..circular in -cross .sect icai.w^'snio<^h^. M '_:. 
interico^/i.uiff^ce^JfEe$.^rqm' obstructions .and^ugh.or^lal^-ar^^ -,. j , ; ;jf ... ; 
The conduit length for 'each size shall be "the" length, that "is standard' ['.,' : * 
with the manufacturer with a permissible tolerance of l/k inch per 
10-foot vlepgth, ; The. ^plastic cqn^uit ...shall meet, the, detail .requirements 
and tests '^.|ed'esal^|eclf ; ic^i6n W-C-581 for tire'foilowj^p^ 

Beam strength 

Boeing- : ,. ; ,. .;__ if.,^.*: - . ;; .;-.,. {■ .- ,-,. r i- I.-...:;.;-:-.;.— -.:.'-.-, ;' ;<; ^' 

Crushing Strength '.7.' ... ..T^^T^rpr:.-' v; ■-■:- '•-;-- '—- -. ~ "■';; -Tr" r '-- ; v.? .0;-.^- 

Heat resistance 

Impact. s.tr.e.ngth~ --a _ ., ; ..,......- f/ ...... - ; , ■■ ... -. ,r...j ; ■,-■ .-: --.■■■,:■;■■ .,--. 

Resistance ' to fiattenirig-'~^' VJ ""'' ; :-■-■■' -■ • - • •■ _ ,,, _ , 

Tightness of joint, except that the joint shall be made up 

in .the. approved manner .-.fpr. plastic ...conduit with .solvent , : , 
^ weidli^ ; .cemerit -^ , i): ^-j-— --;■^^;-^^■-;■-■_-^.■"» : ■. ■■ "; :"";*■;'■ ".-,--'f f .,-..;■ . ; ;. 
Water' absorption ,'" : "-■■'■--■■•;,'■■■• -■■■■■ • ■-..- ., ; .~.v-r-. ■ 

Bends, elbows^ ,and.. other .f,i i tt.ing.s,..„sh^^,be.,.Gap ; able ot. freely passing 
a ball that is' i./^-inc&^^ ... 

conduit. Fittings shall be of a type especially made for use with 

plastic .conduit, for,., electrical service. ... .,,.,..,. 

k. Fittings, Cable and Conduit. - Federal Specification 
W-F--W6 or"w-F^0o^ 

1, Lamps , Incandescent . - Federal Specification W-L-101. 

m. Mortar. - M?rtar shall be composed of the following materials) 

(l) Aggregate. - Federal Specification S3 -A -28lb. 
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(■2) Portland Cement. - Federal Specification SS-C-192d. 

. . (3) Water shall, be clean, fresh, and free from injurious 
amounts of mineral and organic substance's. 

. (k) .Mixture shall be in the proportions of one part 
Portland cement to one part sand with sufficient water added to produce 
a pliable and workable mortar . 

n. , Outlets, Metal for Conduit . - Federal Specification W-C-586. 

o. Fotheads . - American Institute of Electrical Engineers 
Standard No. hti. 

P* Guy Strand . - A 218; copper -cove red steel, American 
Standard C7.I8. 

I- Insulators . - American Standards. C29-1 through 29« 9 in- 
clusive, as applicable and specified hereinafter. : 

■r. Lightning Arrester s. - KEMA Standard LA 1, with HEMA 
Standard mounting bracket where required and as specified hereinafter. 

( . s. 'Poles. - American Standard 05 .1, machine trimmed by 
turning, pressure -treated in accordance with AWPA Standard Ck; creosote 
conforming to AWPA Standard PI, and oil -borne preservatives and petroleum 
conforming to AWPA Standards P8 and P9- Pressure treatment of northern 
white cedar shall be as specified for western red cedar; pressure treat- 
ment of western fir and western hemlock shall be as specified for Douglas 
fir. 

t. Pole-Line Hardware ■ - Zinc -coated, EEI Specifications TD-1 
through T0~Zk } inclusive, except. 8, 13, 18, and 20;' steel hardware .. 
material, AS 1M Standard A 107.' ..'..,.' 

u. Solderless Connectors and Splices . - Federal Specification 
W-S-610, type, class, style, _ ahd size as Indicated or required. 

v. Steel, Structural and .Miscellaneous . - ASTM Standard A 7 
or A 107 . "" ~' , ' "'■.;•■,''"■ . .'' ~"~ 

w. Transformers, Power' and Distribution . - HEMA Standard 
TR 1, American Standards.C57.i2 and C 57. 12c, and Federal Specification 
W-T-631. ■■'-" " • 

x. Wood Preservative for Poles and Crossarms. -AWPA PI. 



start :^,^ns;fcal^tip^ 

submit,, to .J^( : 4cwtrac'ti*p ,.Qff fee* fpr ap^oval ; a^coqg^te ^Jtt^^si^ ' 
copies i'ge.'?BJft^ria,Xa ■ and ^i^t^nt to" ^' r incgrporai^:|n'' : tM' %?rl^ ; ;7 1'Jhis : 
list. shaii P in4iude 'mawSeturer 's . style ..or .^atalpv^iiajerl.: .. tSu$s ;;to :^.;, 
othe^'^p^tiive 4ata ; 4ha^'^,:euirnish^' vhen' r^^red^Jjj^tt^' <;.<»-., ■ ,.' lf . f 
.^rac^i^pff^cer^^ 

mit^^f^m^^ *,-V'>~: 

manufacturer' ^^^ubiigied $ati r appioyai c£ l^texiaia : ^a^'/^ip#^^/\;.... o; '. 
wiUv^'rtoijtati^e -j^^ct u tQ;'su^ssi9¥i.,.of j.orapJe,i^ : '&i^pJdrj^|ogC'^ ^ 
dicatittg ^Qip^|aaqe ;; >if^th /the. contract .dpcument.s.... :: - ;; .-,>..;j- ^j; k. ^vr.^ 

r f ^-0^ ."■ ht^°^ '.i^W^K^ • ■- After xeceiyipg. tentative apjpr6Ya%^r^;^ 
the^flu^jnwfc ^oji, .t££, inatariai ,lis;ts ] and 'bifprp inBta.Uat.ipn, .<?£ r $&y3C " , ; 
these -ite^j; ; ^e" c^iiactor shall '.submit ^qqrplf te/ sliop^drawi^^a' Js'ucjj 
other d§s^i;$ive 'd^'^'th^ .CoutraQtirig'lbff icer . may "require; 'tp "l^,^ _;_'!' 
aenKw^t^ie.'epj^ contract, '^oQumentis:. •' ,ShpP ..dray^s,.,./;:;^.,^ 

Shali le''sj§^l%t^ffj«r'-^ie Xollowicg' itenss; ancV such, -X^her, ; :i^er^ i; a^ th^ ■.,;, 
Con£ract^^£^ '., . s ■.,,., ... {i: 5 ,-.,,_, .,_■; vvnr:3 . : , / . > : V aj: :: r 

.:'■ ::t ; f - ' ^Jr^i 1 *^^??* 113 ^?: 5^^ '. r. =■ ' • -.-: = .-' .:>Lr:.-.;- -,s)l\::,.:-"i.i,.. -; ; ,i 1v '.-:■■ t.i ^i^ iii-$$:.) 

.I|..depa#t;ur.es. frpffc the . cp^t^acst drawing's, are _deepied ; necessary. by ,£he ,,;,. . 
^on%ajjtof^^tai^!.jpt sucV^partur^s,, inching - : qlmnges >n : >e$atei3,',,' ^ 
portions, of Jh& pro^ec t ■ and tinei, ' reasons 'therefor , .shall .ha i'yb^tted : vi|h 
the^shpp';i^awi^;S^ j. . App^p^ed'depa^tures, ,sM^ i ^e^.niad^. i als/'^p ] a<3^tl<^l.ji: 
cost to ,tj^,]^Cf^rnt^!nt • 7 ; v^/ .- ; 7 '■<: <w-, ■' -in -■/-.:-" :./ '.'.. c;i ;■-/.■..'■ cr-aa-,: 

shal£^. f |ns tailed,;!^ o£ ,*he ,^)#ap;fcurer 

as,.apgfp l; vfd hj^he.i^^cting; Qf^cer tp -conform \:>^SH the/co^rac^/,;;,^.. . 
docunje^s^ '^Jja^ 'ins'ijaJL^ibi !iha:^'he\acc : s&Li:fe&.4n, : 

this tyjM3:,Q^ ypi&^.T' - !7 , -v-w:.:".v>;- .-' ' i ■■;'■;: -:.:':' v, j; ,r; ..- , -.-::n ■>■:! •■■ i ji^. \ ■] ;;;m;; 

b- Qualification of Cable Splicers . - Before as signing" "any 
cable Srpl^er -to -jwjgrjs. cpye^red.. by ,t|iis :r ,sppcif icatipn*., the. .contractor 
.shall, pirpy^fej %e |^r^iract&gj .jOdPf Aper.'^ith tile, xtatnes: pf ii^, i: pable. splicers 
to he" et^py^ M .t<5geth^r 7 ■v^h^sat isf actiory ■ pjJ^Ppf ' that 'each,, splicer, ,has^. ; ; 
had at least"' 3 years" experience' in ' splicing_jiighrvoltase .cajsles ^ ; ani" i&, vc 
experienced with the t; r pe and rating of cables to be spliced. In 
addi|iipn,,,each..cahle-^pp-iqe i r. i may .b^..req.iuired-.,to isa^ : ,aji .approved duimmy 
&%$£& ■■'.ift-'-jthe. ^^eiipe v '.of, ^e^jCo'ntra^t^y-^^^er' in-'aceprdance_ with ... ; ..,■; 
ceiBle . ^r^Ea^v^^r'iS, ^nstrwctipns.^ .'h? fore ...thjeT ^plicej:" isj appr'pved., tp _.■ ,- ," . : 
spl:M%Pa|$e ;i c^^^ diym^: 7 

spliqe^ : 'sji4j|.rW" f^raAshed 1^ ^e.. cont^c'l^^, ;: ,. %; ; , ' v^; '^uv, . ;:.t:-.' :>.i.i:' 

, . £Jr0>" ■!$#£ ^S^(* n-: '&■'.■ ■ ■■ ^neral-t^'lrhe' ^^up^'s^teoi' ^haili 'consi^t^ 
of s i^jK ''r.p^ii^j3pr^. .f^i&vi^t ' ^ ^e ..- 'number 'apcl, .siise^'of ''$&[ ^upt, shall ; b£ ; j 



per 100 .feet. , Grade may be from, one manhole to the. next or both -ways 
from a high point . between manholes, depending'" on. : the contour, of the ..... 
finished grade. Duct lines shall. be 'installed so that the top of concrete 
iii encased duct lines is. not less' than 13' ..Aches., below. Changes in.,, 
direction of runs exceeding a total of 10 degrees, either, vertical or 
horizontal, shall lie accomplished; by. ,lpng sweep bends having a minimum.' 
radius, of curvature of 25 feet,, except that manufactured bends may be." 
used' at , ends,; "of short; runs ; of .100 feet' or "less, "and then only' at:, or close 
to the ..end of .the, run, ,. 01ie;..l6i^ sweep ' b ends" may .be . made up of ;1 oxie;,or /, 
more cury-ed'.or, straight; sections and/or Oombinatibns thereof . 'Manli-;" 
factured' bends shall have a; minimum' radius 'of "28 inches for use with";;' 
ducts of less than 3 inches 'in' diameter and a minimum radius of 3o" " 
inches for ducts of 3 inches in diameter and larger. ..Conduits shall 
terminate "iii .'end .bells', where duct lines' enter manholes. Conduit , shall , 
be thoroughly, cleaned : bef ore using or laying. ^During, construction- and . 
after : the .'duct 'line", is completed, the. ends of the conduits shal.l';'be.; 
plugged to .prevent ..water, washing iudinto the'ebnduits or 'manholes... .,,. 
Particular care : shall be ;.taten"to Keep thte ; conduits .'clean of concrete",.;.;; 
dirt, and any other substance during the course . of construction : .; Where. 
it is necessary to cut a tapered end on a 'piece "of " conduit "at the site, 
the cut shall be made with a tool or lathe designed to cut. a taper to 
match the taper of the particular conduit being used.. After., the duct 
line has been completed, a standard flexible mandrel not less than 12 
inches long, having a diameter approximately l/Vinch less than the in- 
side diameter' of' ; t"he conduit, shall be; pulled through each; conduit, after 
whicha brush with, .stiff 'bristle's .shall be pulled through ;esach. conduit to 
'make certain that ;no: particles of .earth, sand, or gravel; have, been left 
in the' lineV' Pneumatic' rodding may be used 'to draw in;the\:Lead wire. 
Where connection is made to an existing duct that is of different 
material. and shape than the duct line, being installed, .-.&■ suitable : 
coupling of ' a type recommended by ^he-duct manufacturer ..sh^ll be ...used... . 
CoMuiisJshali' be. s'torect'tp avoid, warping or deterioration.; Plastic .. 
conduit: :sh&ll be stored tip. a . flat surface and protected from the direct. ' 
rays "of the sun. "Conduit : joints' in concrete encasement may be placed. : . 
side by side horizontally but shall be staggered at least 6 inches 
vertically.. .....,, ^ . ^ ■■,.-■■.. 

" : :t>;-'' ^te rial s .; - : (l) " Duct Banks, shall consist of type I 
f iberV ' asbestos -cement^, plastic, . conduit, i at the option of the . contractor . 
The type of conduit shall. hot ; be. mixed.. Cables for the telephone. 
system will be installed by others. 

c . Installation of Duct 'Banks . . - ,(l) Duct banks comprising . 
type 1 single conduit's;'. .;''.-" (a)' General. -'.Each single conduit of the duct 
bank shall be completely encased in. concrete as ' indicated on drawings . 
The thickness of concrete encasement shown' on drawings is. the minimum 



d. Installation of Couplings . - (l) General. - All types 
of conduit joints shall be made up in accordance with the manufacturer's 
recommendations for the particular conduit and coupling selected and as 
approved by the Contracting Officer. In the absence of. -specific , 
recommendations, the various types' of conduit joint couplings., shall be 
made watertight by-the following met.hod(s) as appropriate: ,... .'. 

(a) Asbestos cement and fiber. -The tapered ends"-- 
or joints of asbestos" cement and fiber, conduit, except where plastic i-> 
couplings are used, shall be swabbed with bituminous .or joint -sealing 
compound before the coupling is applied, if recommended by the manufacturer 
to insure a watertight joint. If a plastic or nonmetallic coupling is.'-. -<:: 
used, it shall 'be -tightly driven onto the conduit * ■ Due to the brittleness ■- 
of plastic couplings at low temperatures, such. couplings will not' be '■ ,;-... 
installed when temperatures are below degrees F. The couplings' shall :-.: .- 
be warmed in hot water,- or by another approved method when installing ■"-' 

in temperatures below 32 degrees F. -,-'..,.",': 

(b) Plastic conduit joints shall be made '.up by ■'.--■'.-■: 
brushing a plastic solvent cement on the inside of a plastic coupling.. " 
fitting and'on- the'-outside of the conduit ends. The conduit and ■ 
fitting shall then be' slipped together with a. quick one -quarter -turn 
twist to set the joint tightly. '■-.-■ f .. . 

'' e. Concrete shall conform to Section "Concrete". Duct' 
lines shall be of monolithic construction. Where a', connection is made 
to an existing duct line, the concrete- encasement shall be veil bonded 
or doweled to the' existing- encasement. 

2f-p£. "'MAMOLES. -.a. General'. - Manholes shall be. constructed 
approximately where shown. The exact location of .each manhole shall be 
determined after careful..- consideration has been given to the location of . 
other utilities, grading and, paving. The location- of each manhole -shall . 
be approved, by the Contracting .Officer before construction . of the \mn*' 
hole is ''started". Manholes shall' be the type noted on the layout'* ""' 
drawings and shall be. constructed; "in 'accordance with the applicable 
details shown on the drawings . ' Concrete shall conform to Section, 
"CONCRETE "• Frames and covers shall be made of gray -cast iron.' A';- 
machipe'-finished. seat shall be : provided to insure a perfect joint 
between' the' frame and ; cover.- - Frames ' and covers shall be delivered on 
the job uhpainted .'and, .after ' inspection 'and approval by the Contracting 
Officer, shall be given two. coats, of : asphalt paint . In paved areas, '■ 
the; $op of manhole covers shall' be flush with the finished surface 'of" 
the paving. 'In unpaved areas,, the top of manhole covers shall be" 
approximately l/2:- inch- above the' finished grade.. ■ Where existing grades 
that"' are ' higher- than finished grades' are encountered, a. sufficient number, 
of courses of brick shall be installed between the .top of manhole and 
manhole frame to elevate temporarily the manhole cover to existing - ■■'■ :, 
grade level. Where duct lines enter manholes, the sections of duct'teay 
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lie either cast in-, the concrete or may enter the manhole through a 
square or rectangular opening of.', suitable" dimensions provided in the 
manhole walls. Where openings are provided for the entrance of duct 
lines j,. the space between ducts and manhole walls shall be calked tight 
with. joint sealing compound, synthetic rubber calking compound. 

(1) Joint Sealing Compound. - (a) The entire quantity 
of. sealing compound proposed for use shall be stored on the project 
site in sealed and labeled containers, or segregated at the source of 
supply j sufficiently in advance of need to allow 30 days for testing. 
Sampling and testing will be done by the Government in accordance with 
referenced specification. The contractor shall provide all required 
samples. The cost of the first test yill.be borne .by the Government. 
If the sample fails to meet the specification requirements, the 
material represented by- the sample shall be replaced; and the cost of 
rete sting will be deducted from the payments due. .the contractor at the 
rate of $100 per sample retested. : 

(2) . Sealing Compound. - Sealing compound shall conform 
to Federal -Specification IT-S-00227, Class B, color as selected by the 
Contracting . Officer.. . , 

(3) Rope Yarn. - Rope yarn shall be the raveled strands 
of rope fiber free from oil or other staining element. 

(k) , Preparation.- - Grooves in concrete shall be cut and 
thoroughly cleaned -out to a minimum depth and width indicated, without 
damage to adjoining work; however,, the. depth of joint shall be at least 
equal to the width, not less than l/^-inch. Where necessary to provide 
a suitable backstop, the back of grooves, shall be packed, tightly with 
rope yarn or other approved items * ■'"■ All, 'particles: of mortar, dust, and 
other., foreign matter shall be brushed out just; prior to sealing; all ■■ 
grease, shall be removed and surfaces shall be :dry prior to application 
of .calking compound. . Primer shall- he- used, .as recommended by the 
manufacturer. . of the. compound.- . ■: 

-. (5) : Sealing Compound-. - Sealing' compound shall be in- 
stalled where: spec if ied-, above- , The compound shall not- be applied when 
the temperature is' under if-0°F. Compound shall be applied with open end 
using open-end type calking gun, ■ using ■■ a nozzle of proper size to fit 
the joint, width and shall, be .forced, into- grooves With- sufficient pressure 
to expel all air- and. fill the groove solidly. Application shall begin at 
bottom and work upward. Compound shall be uniformly smooth and free of 
wrinkles., and unless otherwise . noted, shall be left sufficiently convex 
to result in a flush joint when dry.- 



b, r ,gardmrei - (l) Electric Manholes. - Cables shall be 

ve'll r ; evs>pdirte|L .on. vails ty " hot-gaivahized?ic^hie; racks .equipped, with 
adjus'$a|)ie;; Bopk^ acd : . ii&ulators .*' ' The'-number'' of ' cable-racks indio&ted ■;-. . •■ 
shall' be installed/ ^'^c"h''^hole ; ^d^ibt : "iess 'thah-i?wt( -sparis hooksV, "--.-■■ 
shall be installed on each cable rack. Insulators '%hall' :i be ;; i^de-'o^:bes#^.-> 
q.uality, high-glazed porcelain. Insulators will not be required on 
spare hooks. A cable -pulling iron shall be installed in the wall 
opposite each duct line entrance into the manhole. 

^ (2) Communications MatfbolesY * The number of <iable' 
racks indicated shall be installed in each telephone manhole-. Each 
cable rack shall be provided with two cable hooks. A cable-pulling iron 
shall be installed in 'the wall opposite each duct line- entrance into j 
the manhole^ Cables for the telephone and communication systems will be 
installed by others. 

c " Ground Rods . - In each electric manhole, at -a convenient 
point close to the vail, a 3/h-inch. copper or copper -clad-steel ground rod 
shall be ; driven into the earth not less than 6 feet before the aanhole 
floor is 'poured. ' The ground rod shall extend approximately k inches above 
the manhole floor. J 

...3£rlQ.. ERIMftBY .CABLE .SYSTEM.;,,,-., a. Rating,. - Prioery cable system- ■ 

shaia'-eoiisiiWi: "6f "iiedprenf* ^acMte*d : 'cabaev co^orking ■'to' : Bubpftragraph :'* 
,, lmu^fea;%re:^d"Cabie ;, ^; ;The ; si:ze %nd : nutifeer 6t conductors^- and >%3*e - ; ■■ 
number ojf.^B'ies"' slall %i >.\i& 'in^c^e^-tableS large'r-tnaW Wo. &4&&V- -■■ 
shall "W stfaMed^' ' tables' ^hali 'fcaVe^a vbltagfr ^ratihg-of ; ^at : ; leasi^i5>OQ^- 
volts, grounded neutral. Primary cable sh"alir : be v installed ^"in r d^t /: iine£.- • ■ 
Loads shall be divided as ; eyenly as .practicable on _the various phases 
of ' tfee ; 'systefe« '': : ' : ,''^; vL ' 4 ^,-,.; ','-.' ',!:,' '. , ; ■ '.' : ., '' "r V -",. '"'... ,... "V.. ' ' ', "'/.'"■ \ : 'V : / ' 'r ~* : ~\ ,, 

"1''*.T''^i . ' babli' Splicers ,.'- ^fcable ;sp£&ers ' sMll :1 bfe <madW by "tfualif led; : ' ■■' 
cable : l|pli5ei ! s' : ';in -striW' sbc/©$iatt£& l w$t& iMe ^ecbmmeiada^ibl3s; ; &f' : the";' 5 - '■ " : - [ 
cable ''me^ifti^^rer ^ .*' k 'bog?; l-oT ; the *.i«n;u^ac t.uii'r' 's; : re^o^e^i^ti : ons :: isha 5 !^ ^ • • ■■" 
be furnisJ^Ctc^aM ; i=^^ 

r«opreae.Tja6'&^^ egiml-in ^■-■-^■, 

every' re^fec^W^hat 5 $f*tm : -cabled" "irj"6rder : tb -prevent -the- possibility '■'-■■ 
of moisture/enter;^ ; ;'" 

splices l4''''.^op^e^';5.a : d;ke^d' Cable ;; sHa : il iirc'lude ^cuttifcg /the jacket bac& ? ■-' 
suf f . ic ieii^iy v^j^Milir -jsrtf |s&s£ '1 ) inch of ; exposed" 'Conductor : insulation " -'i ■ ' 
between "tBd^Ieeve ^bbnn^tor' "a'^d' l&''^t^r^ : ^^ : af''^h& "neoprerie : jacket*' -"' " 
In si0£iri£ : '.ne^^ -Special : bare shair'be taken : td'$n£ure-' 

that '■ ali; waJ£ : |s Wqioved' "ttm:^tie : Action to be -covered, with Slicing tape v - 
Shieldi^"ts^'^sha ; |f ;lle; ; aj^ied <tq%>lices- : in ..s'h'iblded : eables''as' ' tfecjuir&i ■ 
to coc^iriiie" t^he ;shield;in^ tnrb^'the \ entire splice 1 . :; Unless 'bthervi&e^ ■- ■ 
indlc&ted^ ^ii^ry^^ : ' *-'- 

ch8^c4;eristI6s':for' i th^ |ys-fe§&. ", "ih'f £liin| ^btheads ; °at-bable' ; ' terminals^ : 
the cabll ; ; ^uf adt^er ^s >eb^mfena^ ■£n : ^'- -; 

orde,r/. t6';;'&s#e''''1;fi6tu^ej.'6f ;> cable •"'■■'■;'■ 

iheulati^ii;_;b^' ^aefcfefc.^ "■';' ';."'_''; ; : ; 'f^._" "^.. '" : "\ . .' f ""_]' ;^' ,;: ' ; 'y ;■■-'■ :; ■■■'•■'■ 
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. c . Installation , of Cable . -' (l) In duct lines. - Cable splices 

shall be made in the manholes only . : Each circuit shall.be identified by 

means of nonferrous* metal or fiber tags or approved equal > in each man- 
hole, and at .each tertainal. : . 

27-11*. POIES. - Poles, shall be, pressure -treated wood: southern 
pine, Douglas fir, ponderosa : pine, jack pine, lodgepole pine,, red pine, 
•western fir, western hemlock, western red cedar, or northern white 
cedar at the option of the. contractor. Poles shall.be of the length 
and class indicated, ie^cept that longer poles shall be provided where 
necessary, ■%<? .maintain the minimum vertical clearance^ required by the;.-; 
National Electrical. Safety Code after final unloaded sagging. All. 
clearances specified by the National Electrical Safety Code shall be ■■■.;.. 
maintained. Footnote reductions to tables shall not apply and. clearances. . 
shall not be reduced except, where authorised in writing by the - 
Contracting Off icerV Pole .markings shall be located approximately 10-.. 
,f,eet^f,rom. the butt ,-Af .'-.the'. ! pole,/, except where Other locations standard.;-,,;;,, 
with .- the ..i pole :- manufac ture r are,. approved. Poles shall be turned smooth 
,fullle]^th,-:;:and.oshail:be .roofed,:, gained,, and bored prior to pressure 
treatment. Sweeps and 'short 'crooks of poles in line 'shall not exceed 
50 percent of the. maximum permitted by the applicable American' Standard. , 

27-12.: '■ STORAGE AMi HAMDLIKG OF POLES,. - Poles held in storage ■ £tsv.-.\ 
more . than 2 weeks shall be stored in accordance with American Standards-.-; ■-. 
The handling, of poles, shall, be. in accordance with American Standards : 
except that pointed tools capable of producing Indentation;; more than 
1-inch in depth shall not. be" used.. " ." . '- ; -^ 

27-13. POLE SETTIKG. - In normal firm ground y- minimum pole'-ABetting; 
depth shall be 5*-0" below grade. In rocky or swampy ground; -pole- -*. i: :;••:. .■ 
setting, depths. , shall be. respectively decreased or inci-eased in accordance 
with local power." company, as published .standards 'and as approved by; the;.. 
Contracting. Officer'.. In swampy ground, a bog -sh.ee' may be -used. ■ -Potes : ;, -: 
in straight runs shall be in a straight 'line. 'Curved poles 'shall be>,..:; 
placed-with- the, eurvature in line Vith' the. 'lead. ,'-T61es :s'hMl ; be, set. : 
to, maintain " as . even "a grade as practicable. V7nen the average -ground .:■ 
run is level, consecutive poles shall not vary more thaii 5 feet, in,' : . 
height. , : :VJhen the ground is uneven, poles differing in length shall '-fee.: .-. 
kept : to a minimum by locating poles to avoid the highest and lowest- 
ground points. .If it becomes necessary to shorten a pole, a piece shall 
be sawed off .the , top. end. /If poles are 'shortened /.after.:, treatment,, the. 
shortened: end of the. /'pole .shall be/ given an application of hot/p>reserva.-.' : . 
tive.. ..Where, poles' are. set, on hilly 'terrain, along the edge of-cuts-or ■ 
embankments, or. where, the soil may' be/washed out> special' precautions -■ ; ■'. 
shall . be taken to ensure, durable foundations ', and : ;the setting depth -shall. 
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27-14. CROSSARMS. - Crossarms shall conform to details shown on draw- 
ings. ■ Climbing space., '• wire clearances , and vertical and longitudinal strength 
of crossarms shall conform^to the National Electrical Safety Code.'', 
Crossarms shall be straight -and free of twists to within l/lO ihch'per ; ,. 
foot of length. Eend or twist shall be in one direction only. Crossarms ""■,.< . 
shall he machined, chamfered, trimmed, and bored for all pins arid bolt's ...... 

required before pressure treatment. Double crossarms shall be' prby.ide.d' 
at dead ends, at angles, and corners and elsewhere as required to pro- . 
vide adequate vertical and longitudinal strength. Double c;rbssartns ; ' : ' , ",..'.,. 
shall be securely held in position by means of l/2-inch double -arming . ."'.'.',!.. 
bolts. Each double -arming bolt shall be equipped with four nuts and; .'" .' 
four square washers.. 'Crossarms shall be bolted to poles with 5/8, -inch '■• ..-',- 
through-bolts. .with; square washers at each end. Bolts shall extend ,, L .... , 

not less than l/8. inch through bolts with square washers at each end.,'. 
Bolts shall extend rtot- less than l/8 inch nor more than fr inches beyond . ', 
the nut.. . - 

27-15. CROSSARM BRACES. - Crossarta' braces shall .be. provided 'on all 
crossarms and shall be zinc-coated structural steel 'in conformance with . , , 
ASTM Standard A' 7 or A IO7. Flat braces shall' be l/4-irieh by .1-1/4 inches,. . . 
not less than 28' inches long. Flat braces shall be bolted to arms with,.. 
3/8 -inch carriage bolts with round washer between'bolthead','and.,<?rossarm, . -■ 
and secured to poles with l/2~ by 4- inch' lag screws after crossarms "are 
leveled and alined. ... . ; . ■• , 

27-l6 v vPI3SfS. - a. Metal pins shall be zinc-coated forged steel with . 
lead thread height to suit the insulator provided, but not less than... . ■■.•,■,..■■: 
4-1/2 inches high by 5/8 -inch diameter. Shoulder shall be not less than 
2-inch diameter, designed- to distribute lead uniformly to the ■ cross arm.. V 
Shank shall be not less than 5/8-inch diameter by 5-3/4' inch length, '. . 
equipped with 2 -inch ..square washer, nut, and'locknut,- and shall, project . 
not less than l/8-inch nor more than 2 inches beyond locknut. ' 

27-17. .INSULATORS'. - a. General. - Insulators for use on primary, 
distribution system shall conform to the American Standards' Nos. C29-2, 
C29-4, C29.5, C29.£/ or C29'.-7, as applicable - for the installation, with ,.' , 
testing in accordance ■ with- ASA Standard' C29.I. Suspension- type insulators . 
shall be used" on the primary system at corners and angles, for suspended 
buses, at dead ends, and wherever else pins do not provide adequate, 
strength. Mechanical strength of suspension and strain insulators' 
shall exceed the-. ultimate -strength" r of the' conductor or guy attached. 
thereto. Insulators for various uses shall have ratings not lower 
than the classes - ' Indicated • in Table 2:' • ' ... 



TABLE 2 ,- . 
Minimum' rating of insulators ^ in terms of class . 

Service .-.'. ■■ i ' ^Pin • l " Line Post - Suspension "". , G-uy Strain; 

■ ■!-■ <m- pi— h i- ■ ) " ■■ . iii n 1 l i 1 1 * i\ > ■ '" "^■ ' "" ■ i ' ■ ' . ■' ■■ " - ■ — L ~ "■'■"' ' 

15,000V. and below 55-5 57-1L011S 52-4 54-2 
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27-18* GUYS. - Guys shall be provided at the locations , with leads and 
strengths indicated on the drawings, and elsewhere ,as required wherever ■ 
conductor tensions' are not balanced, as at angles, corners, dead ends.,, 
and in conformity with the National Electrical Safety Code H30.. Guys 
shall be as shown on drawings. Where guys are wrapped around poles, ■■ 
at least two guy hooks shall be provided and pole shims shall be, pro-. 
vided where guy tension exceeds' 6,000 pounds. Three bolts or offset- 
type guy clamps or approved guy grips shall be provided. at each guy 
terminal. Anchors shall be rock' anchors when installed in rock, installed 
at right angles to the guy;- elsewhere anchors shall be of an. approved ■. . 
expanding type . All guy anchors and attachments, shall provide a strength 
exceeding the required guy strength. Thimbles or thimble -eyes shall be 
provided oh all anchor rod and eye -bolt guy attachments to protect the 
strand. An approved half-round steel guy protector, not less than 8- 
feet long, shall be provided at the anchor of each guy, securely clamped 
to the guy or anchor at bottom and top. When field conditions prevent the 
indicated guy lead, anchors shall be placed in a location approved by the 
Contracting Officer, and the guy ; strength increased by the ratio of the 
sine- of the -lead wangle indicated to the sine of the lead angle provided, 
except that the lead angle shall be not less than 15 degrees. Guy 
strand shall be 7' strand, class 30 HS or, 30-EHS copper-covered steel, 
with a. breaking strength not less than 6,000 pounds. 

27-19- LINE CONDUCTORS. - Line conductors . for primary shall be 
bare hard -drawn copper of the sizes' indicated on the drawings. Splices 
under tension shall be mechanically and electrically secure with a 
strength not less than the conductor. Splice materials, sleeves., 
fittings, and-' connectors shall be noncorrosive and shall not adversely 
affect the conductor with which they are used. Conductors shall, be 
tied to insulators in an approved manner. Tie wires for copper conductors 
shall be soft -drawn copper No- 8 for Ho'.6 line conductors, No. 6 for 
No. k and No. 2 line conductors. All dead ends shall be made wi.th ap- 
proved clamps designed for the purpose, with a strength not less, than 
the conductor. Care shall be taken in handling and stringing of 
conductors to guard against cuts, scratches, and kinks- Conductors 
shall not be drawn over rough or rock ground, nor around sharp bends. 
When drawn by machine power, conductors shall be drawn from the mounted- 
reel through .approved stringing- sheaves in approximately straight lines 
and clear of all obstructions. A -climbing space at least kQ inches 
square shall be provided. ' Initial stringing sags and tensions , shall 
be as indicated, or in accordance with approved tables for the conduc- 
tor furnished by the contractor, provided indicated clearances are 
maintained. 

27-20. P0THEADS. - Potheads shall be the hermetically sealed 



^4^shall!j;%. a c^t brass, ^qr '^^tptnym ,.'6i-., .other «fipnfr^nyfci.c. .me'ti^'f °K ■ .-,," ]■ •■' ,■ • 
'cab^e^^rg^ 1 ,;" ; >- : 

of '' gias^ye^l^ ..p^dpp^^.lc ,,."y 

type a? jceqi^]^,^ l i&bfe-^tr^ce' sa^irng.^i^t^isg^ 's^XX p^'^ijp^^-',,'"', ,*,' : ^.. 
seale^"£^f^n^bpj<^ p^.,:nQrileaded '.catj^ea,, .f of ^f^Ie-co^^t^ <?^^s>-; -' '"'V 
PotheMs ^TmliJ^e Jprqp^|y filled with' 'Ins uXart'irig '^o'n^^d'yhicK simp, ,.t>$. "* 
heated arid" poured . at tHe''correct temperature, insured 1^ .'the* ,use , pf ' •£",".' j • ,. ^" '., 
the rmometer^-, aXX, ,'ajs f ecpupended by . the , potHead rqaiiuf act urer- ., '. /„' Po$Xi$acL ." . '.' Z ", 
voltage ratings': .q^alll' bV:15,.0bcJ volts. _ The.' standard, ;WiSbs.tand-^e^t! .. . ",.'."','■': 
Voltages, pXJbe. "assembled' : potheads shall conform tQ A.1EE ^Standard '.IJpV- *5'C|!' 

^ r ^ v . ; ^PCp-ti3^.HARIMURS. - Pole-line hardware .shaXX"be''hp£^i>^:/:: '',\ 
galvanised.'.' 1'Siii table-' washers shall he installed under bolt head^, apd' nuts ' 
qn wood surface's ^.'^ashers used on .through -bolts.' &nd ddiable-ar^'ing', i>bXts -sliall 
be' ap^.pxi'matel^r. "g-it'fk .inches square and 3/16 -inch thip.k- The diameter "b£ t T 
holes /.'iU.^BSheitS shall lia.'the. correct standard, size, ,fqr, the,.'.bpit,s pn/' [ " ■ ''. _ 
whiqh'tj^ej, washers.'. ,'ar'e.'. us&dY.'. Washers for use'iinder the ; ' heads ; jqf '^rriage. ^i; 
boItX.^H^ii '"'%>%. '0 ' prc^sr 'size to fit over the\squeire shank of "t|fe'/^9it7 '''.'. V : , 
Eyeb^Q^p! ; bjpitley%^',fyenuts, strain-load plates.,.', lag ':Sc3~eHS„,.- 'gqy; 1^, . '~ ; ; /'^ 
clamps/ fastens rs x . libplis j shims .,' and clevises' .shall be. used yfyxpyef. re-'' ,"'' 
quired .tip. ^e^ate'Xy^sX^pjprt' and protect the"' .poles j cfbss^r^s^guy.; wires'^-.,/.'. 
and insjiila^ors-^ !, '.,"'.*"...''["'/,..,. "... '. '. "",',;■■ - ; ,',.-.': i ""7"' 

^^^t^t^^/J^^^^y^' ; Lig£ta&g' Arresters ai^xSt?^'^^i^<af.'- r ; 
at all aerI^X-tQ-^?exground ^onn^tionS-A.^nd.'. trans'f brmers,'.'. , ; SpXfctionSot) : Z 
arrester,. rat'lngV^^^ use , shall b^ ^as^desdrilsed: *.' 

by WWA IA JU . : '^presters^shaXi .be ^e^H^ed^wl^h. Suitable mpupting ' h'r.aVteats'; " 
for the applji^abJe jnethdd -;'.ct-f7 moj^i^g.." '. .."Ar^es^^s^shgiXX^ be\' : 'cQnnecte$\by..". r ' " 
means of ,. a. s'of 1 t.^dr'^^ #6./$''0pt r ,. tp: a. ?; 

copper. .'.pi;I^PP®f-r c;i Ad--steeX. 'gpp.ypS ,,£0 d \not 7Xess^ t.ijan ^^-xnc^ixi. dXa.me/£er^ ", 
or its," .equiyaX^nt .••"■ ; Xiie,' ground r p Qd7.sl^X.fce,^d.riyep' at' X^st "8". feet.', Xnto; t|ie 
ground approxXjpa'teXy'^ fe^t' out^rotCt'h'e', bass^br 'the iJptfe--. , . itfter '■'j.ns.t.aiXat'ion 
is complpted.,^t}je tpp""of ^thet. grQund^io^jfhalX ^ . : :^^i^i^iy-.;J : ; ^^ l 3 ^^^ 
f inisHed- g^ide^,....'" rXftej tpta'i grpt4ri3;'"res'isji^nce7..sfe n.otre^c'e'ed72^,.phtnS;. .-!,. ' ; 

Ground resistance! sh^r%„- : m'e^'^ "d'r^. .qpndi'tipjas ^not, Xess; .than 

48 hours aft^. ,r'^nfeaXX;v,;-,^^ gf p^ 'by. 1, ' - »■ 

half -rpun^FOpdj;- .'pla^.luic'^.lor ,'^iber Bp f rpfi. .t#e'/gr$)$jili- '-Xine tp\a '., T. , ; . 

poirj 1 t7.%/!le^^o\.'"feei"^py^ 7 .-7' -7/ 

comraunicat'ipii'apd" ^r^nsferti^rr 'spac'esl- 7 .pfae, ,wb;pa pXsi.st.ic'. or" ^■ibgr.'^ 7 ., . , . 
molding shaXX %e'' st^ple'd' vt^^th^'ppXe; ^.int^r^Xs'^hqt .exceedingly' feetV . 
with one ..^tapXe.. i?pt. ipipre '^aA.37incn'e,S;! irdm^ac^ end'* . .^Jngie-:poiiit^ser-' '^,.'[ 
rated staples of a' Vyp'e" 'suitable' Tor' 'use' with tide plastic" of "fiber /......'■' '. '. 

moXding shaXX be used for stapXing molding to the pole. Where ground 
conductor is not, covered. by^pXding^it sh^Xl.be. stapX^d . tp_the pole at 
interyaXs nbt. exceeding' 2 '£ejet ! , V/ AlXv.epnr^e'ti^rK-'^baX^;,^ with. .. 

solderless. .cbi^iiectbrs: exc'e^tlKH'ere. 'spider-type .lugs" "sire' i urnXs.'hed ; oji.,. . , ... 
the e^ipmefjtv / ",'. ".. .. ■ .. "..]... ■■■y<"' ".'.I : i, .. ,,"' .. 'Zl .'. , '.'""'. '■•■-■",', \~i ■,'■'. "■■".. : -. 

2J.,r2X: .^XS^BUTlON 'I^A^SFC^IEp^v^^istflbutibn '^hall Vbe 

of the "type ''T/ 'mineral -oil -ins ulated'j 'two" winding type, and in accordance" with 
the requirements hereinafter stated. Transformers shall be suitable in every 
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respect for outdoor installation and rated as indicated. Power. and distribu- 
tion transformers shall be products of .a manufacturer who has produced units 
of the same type, rating and voltage as required for this, project, .within 
the 2-year period preceding the date of the invitation for .bids, which 
have operated satisfactorily for- at least. 1 year prior, to- date .of ■ the: ■ 
invitation forbids. Evidence showing such product ion. and satisfactory 
performance and proved reliability of the product shall be promptly 
submitted to the Contracting Officer upon request therefor* All- ■ ? ■ 
transformers shall be provided with rated kv.-a. EEMA. standard taps. .. 
Where taps are not required under the KEMA standards, transformers 
shall have two 2-1/2 percent rated kv.-a. high-voltage taps above and 
below rated primary voltage. High-voltage .bushings shall be of the 
tank-wall type. The high -voltage winding of each transformer shall be ' 
given, a product ion -line -impulse test. The production-line -impulse test' 
and detection means shall meet the following minimum requirements: (a) one 
full -wave test at -American Standard wave shape and at a voltage -magnitude 
not less than that specified for the specific voltage class in American 
Standard 057-12, table 12-02. 110a, column 7, for distribution levels, and 
(b) ' detection shall be, made by observation of an oscilloscope or by means 
of automatic. electronic circuits, provided sufficient data are available 
on essentially duplicate transformers to : show that the circuits are "' 
sufficiently sensitive to detect impulse failures within the .windings ■•■ 
In lieu of the preceding tests, the contractor may elect a substitute 
standard impulse test procedure in. accordance with American Standard 
C 57. 12 -O6.215. using detection methods. as given in American Standard 
C57. 12-92. 600; however, if this election is made, tests> shall be 
conducted on. one. transformer of -each group. of ; six or. less transformers ' 
of the same rating being furnished .under this contract. The high- 
voltage winding of each transformer rated . above ■ 167 kv.-a. shall be 
impulse tested in ' conformance with HEMA : Standard. TR 1. Prior, to; final 
acceptance of the' transformers: by the. Contracting Officer, the contractor 
shall submit for approval the manufacturer 's- or a. recognized independent • 
testing laboratory's test .reports in. duplicate, .similar to those 
covered in NEMA. Standard TR 1, and as . required above . . The average sound 
level in decibels of the transformers, for indoor installations shall 
be guaranteed not. to exceed, the values given in Table III of EEMA. 
Standard TR 1. Transformer tank shall have, a standard gray finish. 
Transformer installations shall include. one primary fuse cutout and one- 
lightning arrestor. f or each ungrounded, phase; conductor. All accessories - 
for each installation shall conform to the applicable NEMA standards and 
shall.be suitable in every respect -for, the intended service. Each 
transformer shall have its. kv.-a. rating, .conspicuously displayed on, 
its tank. ...... - 

..a. . Fence-Enclosed Concrete ■Mat. A -■ Transformers shall be 
mounted on a fence -.enclosed concrete mat. Iv!at select gravel and crushed 



on the drawings or where . directed by the'' Contracting Officer. Porcelain - 

enameled steel or approved equal, high -volt age -warning signs 'Shall he- 
fastened, to each' side,', of the fence, approximately 5 feet above, the ground... 

"■"'27-2V. PRIMARY r FUSE CUTOUTS. - Primary-fuse cutouts shall be heavy ,-.; 
duty, porcelain-eneldsed indicating non -dropout type, rated 7-8 k.v. Fuse 
ratings shall be equal to approximately 150 percent of the; transformer full- 
load rating,' or shall be as indicated on the drawings and coordinated tp, v the 
transformers .provided. 

'27-25. .SEC0 T £t!ARY CABLE SYSTEM., - Secondary cable system shall consist 
of 6CO-volt neoprene -jacketed cable, as specified under "Insulated. Wire and 
Cable". The size and number of conductors and the number of cables shall .. 
be as indicated. Conductors larger than .No. 8 AWG shall be stranded. Each 
circuit shall be. identified':. by means of fiber or nonferrous -metal tags, 
or approved equ^^/. 'in. each"' manhole, each junction box, and at each terminal. 
Secondary cable'" shall, .'be 'installed in conduit, _ Top of conduit shall be at 
least 2 feet teelow' finished' grade. 

a. Ca ble Spli ces. - Cable splices shall be made in strict 
accordance"witli , the cable manufacturer's recommendations, A copy of the manu- 
facturer' Vre.cp^ shall be furnished to the Contracting Officer. ■ 
for' lnspecMon^purposes.. Splices in neoprene jacketed cable shall provide 
insulation"' and^; jacket equal in every respect to that of . the, cable . In , ^. 
prder 'to prevent .the possibility pf' moisture entering, between the insulation 
"and ; the 'jacket,;'. preparation, for splices in, neoprene- jacketed cable shall 
..include cutting „the .jacket back' sufficiently to provide, at least 1 inch 

; of "exposed "conductor insulation between the. sleeve connector and the ■ 
tapered end of ; 'the.' pplychloroprene jacket. In splicing neoprene -jacketed ;. 
cable, .special, care: shall, be. taken .to insure that all wax is removed from ■ 
the : section" of cable jacket, to be . covered with splicing tape- . 

b. ■ Serydge^oimectlon s to Buildings. . - Service cables shall 

be extended,' into .the various "buildings?'. as~indi cat ed, and shall be properly 
. connected ^p. the ra'ain^ service .equipment. ... 

S7-26.' : GROUNDING. - Grounding shall conform to applicable requirements 
in. the., National Electrical Code, the National Electrical Safety Code, or 
riefein.' 'Neutral.. conduct ors, ;me|;aliic conduits, pot head bodies, .junction 
boxes!, :lightning.- arresters', fence enclosures,,, and all non-current-carrying 
metallic parts of equipment, shall be grounded. 

,, . , 0,. . fenhQle .Grounding . - Cable racks installed in : the electrical- 
distributipn-systp'ni?manholes"sBLll be properly connected to the No. 2/0 
continuous 'grouniiirig' conductor by means of No. 4' AWG uninsulated stranded.^. 
copper cable. Connection to ground cable shall be by means of bolted-clamp 
terminals, or approved molded fusion -weld process.,;. The ground wire shall 
be'' neatly 'and firmly attached to the manhole walls . . 
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b. Transformer -Station Grounding. - Transformer-station grounding 
shall be as indicated' on drawings. A bare copper cable not smaller than. No. 
2/0 AWG shall be installed not less than 2k inches : below grade connecting to 
the equipment , and the fence. Fence and equipment connections shall not be . 
smaller .than No. 2/0 AWG. Ground connections shall be made by solderless 
lugs, or' snail be welded by an approved molded fusion' process., 

. c . ' Building i Groundin g - A bare copper cable not smaller 
than No. 27o AWG shall be installed in each service conduit and shall 
connect to the continuous grounding cable in the manholes . Non- 
cur rent -carrying metal parts of electric equipment shall be effectively 
grounded by connection to the bus. The ground bus shall be connected.. 
to the lighting system neutral, 2/0 continuous grounding -cable and 
water-service. Ground conductors shall be copper wire, cable, , or bus 
bar of the type and size as indicated, or as required by National 
Electrical Code- Ground conductors shall be installed in a neat and 
workmanlike manner and shall be securely "held in place by means of 
straps placed at proper intervals. Connections and splices in the 
grounding system shall be made by means of solderless connectors, ex- . 
cept where solder -type lugs are furnished on equipment. 

d. .. Lightning -Arrester Grounding Conductors . - Lightning-arrester 
grounding conductors shall be bonded to the No". 2/0 AWG continuous ground- 
ing cable. Ground conductors shall be not smaller than No. 2/0 AWG for 
distribution-class arresters. Ground connections shall.be made with solder- 
less jConnectors or 'approved molded' fusion -weld-' process. When the installation 
is complete and all grounding "groups" are bonded, together the complete 
system should measure no more than 15 ohms. If this value- cannot be reached 
the Contracting Officer shall be contacted for further instructions . 
Additional ground rods shall be used, in the area of the riser pole, if 
required "to establish an effective ground and payment for these additional 
rods will be made under Item "Miscellaneous Metals". ■■ ■ ■ 

. 27-27. CONNECTIONS BETWEEN AERIAL AND UNIERGROUND SECTIONS. - Where 
the system changes from aerial to underground, the underground cable shall 
be extended up the pole in rigid conduit, to' the crossarm and shall terminate 
in single -conductor capnut-type outdoor potheads, as shown on drawing. 

27-28'. ' CONBECTION'TO UTILITY LINES.' - The- contractor shall coordinate 
the work with the Huntington Electric Light ' Company and shall provide for 
final connection to the' lines' of the power -company at no additional cost to 
the Government. 

'27-29. BRIDGE LIGHTS'. - Bridge lighting units on aluminum standards 
shall be furnished and installe'd' on the' bridges or at the' entrances thereto 
as shown on the drawings. ■ ; '■ .-■■...• 



27-31- TESTS, - a. Operating Test . - After the installation has 
been completed, and at such time as the Contracting Officer may direct, 
the contractor shall, conduct an operating test for approval. The 
equipment shall be demonstrated to operate in accordance with the re- 
quirements of this section of the specifications. The test shall be 
performed in the presence of the Contracting Officer. The contractor 
shall furnish the necessary instruments and personnel required for the 
test, and the Government will furnish the necessary electric power. 

-* Ground -Resistance Measurements . - Ground-resistance measurements 
of each group of ground reds shall be taken and certified by the contractor 
to the Contracting Officer. The contractor shall submit in writing to the 
Contracting Officer upon completion of the project, the measured ground 
resistance of each ground red and grounding system, indicating the location 
of the rod and grounding system, as well as the resistance and soil conditions 
at the time the measurements were made. When the building water service 
is used as a ground or part of the grounding system, ground-resistance 
measurements shall also be made of this connection. Ground-resistance 
measurements shall be made in normally dry weather, not less than 48 
hours after rainfall, and with the ground under test isolated from other 
grounds . 

£' Factory Test Reports . - Factory test reports on equipment, 
including the impulse tests specified for transformers, shall be certified 
by the manufacturer or testing laboratory and furnished by the contractor 
to the Contracting Officer. 

27-32. GUARANTY. - The following equipment furnished under this 
section of the specifications shall be guaranteed in accordance with 
the guaranty provisions of the SPECIAL CONDITIONS: 

Cable and wire, 5,000 volts and above 

Lightning arresters 

Primary fuse cutouts 

Pot he ads . 

Bridge lights 

Transformers 

27-33* PAYMENT. - Ho separate payment will be made for the work 
covered under this section, and all costs in connection therewith, including 
concrete, cement, reinforcement steel, and transformer pen shall be 
included in the lump-sum contract price for Item No. 8?, "SfcfceMor Electrical 

Work . 
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SECTION : 28" ■■. ■.. 

, . STRUCTURAL STEEL BRIDGES 
■'"■""'"'■ " (Iterts'.'75'and;76') ' 

"'"'" 28<-pi.' GENERAL. -' ' The steel : for the Service and .Access '■■ Bridges/ ■■;. 
cpmpieteV with' structural' steel shapes, steel bearings, -'plates, expansion 
plates, .bars \ 'shear connectors, .dncl all' necessary welding, ■"; arid 'other '■ 
fastenings, "'shall he constructed ' in accordance- with these specifications 
and, with details^ sizes, and 'dimensions and at ' the 1 locations' sliown on ■ '*' 
the. drawings. '' . ';. ■ .' '.. 1 '. .',''.' ..-. '■■'>,. 

28-02. MATERIALS AMD WORKMANSHIP. - a. General . - Materials 
shall conform to the applicable' requirements' indicated --in this : paragraph 
a»d the workmanship to Section 3±: and' as ■ 'further : specif 'led in this- ..:■;■ 
paragraph. Fabrication, delivery, storage ;and : ' erection shall conform ■ 
to the ' current specif i'cat ions "Standard; Specification -for Highway -Bridges 
of the American Association of State' Highway* Officials; and' to* the'- ■■ 
"Standard Specifications' for Welded ' Highway 1 and' Railway Bridges" of^vv: 
the .'American' welding Society,' except as otherwise rioted on" 'the' drawings ■ 
or.. Specified .' " .' . ,.'".' .,....,'"..'.'.■,''"; ..'''' ", "."".' ".,.''.'.'..-/' 

• ; ' : (l) 'The contractor shall furnish, without -extra;'cost' 
to the Government, two certified copies of all mill reports'- covering - ; 
the chemical.. and physical properties of the steel used in the work 
under this .specification. .. . ' .. :' ..'■■', 

'"''.. '''' "' ''' (2) ''Substitutes of sections, or modifications of details, 

or both,' shall be made only when approved by the' Contracting Officer. ' 

(3) The contractor 'alone, shall be responsible -for all' 
errors, of ' fabrication and for the correct fitting of the' structural - : 
members shown on the shop drawings. •■":. 

b. Structural Steel'._ - Structural steel shall be welding ' ■ 
type structural steel and shall conform to the ' requirements of Paragraph 
30-:02. . ... .. , .... ... .. ., 



,: ''c, ; "S hear' ir C 6 nnec t6'rs . - ''"'Studs- shall have solid or granular'- 
flujt filled ends and shall conform to ASTM Designation A-IO8-58T, and 
AlSt'lOgO Cold Drawn Steel." Studs shall be "'fastened to .plate by end 
'wel4ing. : in. the shop or the. field using an -approved stud welding gun. ' 
I^,p^int. shall be applied to /any surface of the shear connectors ■ or ■• 
to the. 'upper surface of the plate to which "it is^to be welded'. ■ 

d, Bridge. Bearing Fads. -.Bridge bearing pads, similar and 
approved' equal to Fabre'eka Products Company bridge' masonry plate pads 
or Johns -Manville #600 'Bridge Bearing Pad, thicknesses "indicated. 
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e. Miscellaneous . - Miscellaneous items shall confurm to 
applicable requirements of Section 30. 

28-03. INSPECTION A KD TESTS, - The material to be furnished under 
this specification shall be subject to inspection and tests in the mill, 
shop, and field by the Government inspectors. Inspection and tests will 
be conducted, without expense to the contractor, however, inspection in 
the mill or shop shall not relieve the contractor of his responsibility 
to furnish satisfactory materials,, and. the Government reserves the 
right to reject any material at any time before final acceptance of 
the structure when, in the opinion of the Contracting Officer, the mate- 
rials and workmanship do not conform to the specification requirements. 

- ^-O^. DESIGN. - a. The design- of members and connections for 
any portions of the structure not indicated on the design drawings shall 
be completed by the fabricator. Shop drawings shall be submitted in 
accordance: with the SPEQIAL CONDITIONS.. . Such design shall .conform to 
the- requirements of -the ..-current issue, of the, Standard! Specif ication. for 
Highway: Bridges, of the American Association of State Highway Of ficials , / 
Drawings '^showing such designs, comparable in. extent of information and ; : 
detail to. those issued by the Contracting .Officer,.! shall be submitted 
for approval before any material is fabricated. Subsequent to approval 
by the Contracting Officer, no changes or modifications shall be made 
withdut. -.his .consent, ; , '-■.■ . 

b ...- ■ Shop drawings will not be submitted nor fabrication . ". 1 
commenced for the Access Bridge until the rock excavation. for the , . . 
spillway channel has-been completed and has been inspected ,and approval 
given by -the Contracting -Off icer, in writing, .prior to preparation of 
shop drawings :and /fabrication.. .. In the. event there is any variation, . 
in the; rock surface. - : in the -vicinity of the bridge abutments, from that 
indicated on the drawings, the Contracting Officer will 'determine, if 
any redesign is necessary. In the event redesign of the bridge is 
required, such redesign will be performed by the Government, and an 
equitable adjustment wiil be made to the contract price for Item. No. 76 
due to :the required .changes. 

28-05. WOBKMASSSHIP. - a. Connections. -' Connections shall be 
, welded, as shown on, the-, drawings, -except where .bolting is , indicated . 

: b. Holes . - Holes shall not be made or enlarged by burning, 
nor' will the- .burning of unfair holes . in the., shop or field be acceptable. 
Holes i-n base; or bearing plates shall.be drilled. Holes shall be pro- 
vided in members to permit connecting the work of other trades who will 
furnish the necessary templates or such information as may be required. 



28-06, ERECTION. - a. Drif tpins . - Driftpins may be used only 
to bring together the several parts; they shall not be used in such 
manner as to distort or damage the metal. 

b. Gas Cutting Torch. - The use of a gas cutting torch in 
the field for correcting fabrication errors will not be permitted for 
major member in the structural framing. Its use will be permitted on 
minor members when the member is not under stress, and then only after 
specific approval has been obtained. 

c. Preparation of Bearing Area . - Bearings shall be set 

in exact position and shall have a full and even bearing upon the concrete 
work of the supporting structure. Bridge seats which are improperly 
finished, deformed or irregular within the bearing area of the bridge 
pads shall be corrected before the pads are placed. 

28-07. PAINTING. - All structural steel and castings, unless other- 
wise noted on the drawings or specified, shall be painted as specified 
in Section, PAINTim, of these specifications. Structural steel and 
connectors to be encased in concrete shall not be painted. 

28-08. PAYMEHT. - Payment for furnishing, installing, and erecting 
the access and service bridge superstructures will be made at the 
applicable lump sum contract prices for Item 76, "Structural Steel - 
Access Bridge", and Item 75, ''Structural Steel - Service Bridge"; prices 
shall include the cost of all shapes, bearing plates, shoes, connectors, 
anchors, bolts, and expansion plates. Pavement drains will be measured 
and paid for under Item Kb. 73 "Miscellaneous Metals". Bailings will 
be measured and paid as under Item No. 77, "Aluminum" . Structural steel 
in expansion Joints, including sections anchored in part to the intake 
tower and piers and abutments shall be furnished and paid for under the 
applicable items for "Structural Steel", for access and service bridges. 
Bridge lights and light posts will be included under Item 87 "Electrical 
Work, Exterior." 



28-3 

1+9 



SECTION 29 

MISCELLANEOUS METAL ITEMS 
(Items 73, 7^, and 77) 

' ' "" (index) .:';.. ..<-.. 

Paragraph Kb. Paragraph Title ggfi?Jfe' 

£9-01 Scope ^l 

29-02' General ?.'■.■;.•• 29-1 

29-03 Shop Drawings and Samples ~ 29-1 

29-CU Metal Fasteners and Anchor Bolts 29-1 

29-05 Miscellaneous Structural Steel Items 29-1 

29-06 Steel Guards 2 9~2 

29-07 Steel Pipe Bailings £ 9-2 

a. Fabrication 2 9-2 

b. Anchorage 29-2 

c. Bemovable Sections 2 9-2 

29-08 Wrought Iron Pipe Bailings 29-3 

Chain and Attachments 29-3 



29-09 

29-10 Steel Stairs 



29-11 



29-13 



29-15 Aluminum 



a . General 

b. Materials 

c . Workmanship 

d . Installation 



29-i 



29-3 



Steel Ladders 29-3 



29-12 Checkered Steel Plates and Frames 29-3 

Metal Gratings and Frames 29-3 



29. lU Safety Treads 2 9"3 



29-3 

29-3 
29-^ 
29-^ 
29-U 



h$ 



Paragraph Kb. Paragrap h Title Page No. 

29-16 Painting . .':'■. ? ". 29-U 

29-17 Payment ■ ■:?} 29-4 

a. Aluminum; ..-,■■; ; : ■■ 29-4 

b. Miscellaneous' Metals 29-4 ' 

c. Structural Steel - Miscellaneous 29-5 



■ SECTION 29 . . 

MISCELLANEOUS METAL ITEMS 

(Items 73, 1^, and 77) • ._..-, 

29-01.' SCOPE. - This section covers the furnishing and installa- 
tion of miscellaneous metal items not covered in other sections of the 
specifications. ■....■ 

29-02. GENERAL. - a. Materials and workmanship, .except as other- 
wise specified under this section, shall conform to the .applicable, 
requirements of Sections 30 and 31. Shop drawings shall be submitted 
for all specified items, for all shop fabricated metal items and as 
required to complement the contract drawing details. Items furnished, 
unless otherwise specified or indicated on the drawings shall' be standard 
manufacturer's products fabricated in accordance with the best shop 
methods . The contractor shall .verify all measurements and shall take 
all field measurements necessary before fabrication... Items indicated 
to be galvanized shall.be hot-dip' galvanized after fabrication.' All 
.exposed fastenings shall be .of' the same material, color and finish as 
the metal to which it is applied, unless otherwise shown or specified. 
Material shall be free from defects, and of the best commercial quality. 
Supplementary parts customarily necessary to complete each item though 
such part is not definitely shown. or specified, shall be included. 

b. All ferrous metal items exposed to. the weather and: exterior 
to structures such as gratings, floor plates, manhole covers, and frames 
shall be galvanized. Interior metal items,; except as specifically 
specified, need not be galvanized except that all wrought iron pipe 
railings and wrought iron rungs and all pull bars shall be galvanized. 

'29-03- SHOP DRAWINGS AND SAMPLES. .'.- a. Shop drawings for all ■ 
parts, of the work hereinafter designated, shall be submitted to the . 
Contracting Officer for approval in accordance with paragraph entitled 
Shop Drawings of Part II,. SPECIAL CONDETIOHS. Drawings shall indicate 
thickness pf metal, all dimensions, construction details., reinforcement 
and' anchorage . 

b. Samples of all metal fasteners and anchors shall be sub- 
mitted for approval. 

29-04'. METAL FASTENERS' AKD AKCHOR "BOLTS.- All metal fasteners 
and anchor bolts except those specified elsewhere to be furnished for 
and set with parts included in : ot.her, sections of these specifications, 
shall be provided hereunder ' where necessary, and required for completion 
of the work. 

29-05 - MISCELLANEOUS STRUCTURAL STEEL ITEMS;' - 'All miscellaneous 
structural steel items such as steel access covers, bars, angles, pull 
bars, lifting eyes, and plates shall conform either to ASTM Standard 27 

29-1 
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or A-36-6OT or Federal Specification QQ-S-7*Ha, Type I. Welding quality- 
steel shall be provided where required . 

29-06. STEEL GUARDS. - Where indicated, steel guard for 
door and other openings shall be protected with structural steel members 
anchored in the concrete with welded steel" straps. 

29-07. STEEL PIPE KAILIKGS. - Pipe rails shall be steel, pipe- , 
conforming to Federal Specifciation W-P-ko6a, except that bend sections 
shall conform to Federal Specification WW-P-40ka . Pipe shall' be .of size 
and weight indicated. All pipe railing, except within structures, shall 
be hot-dip galvanized after fabrication. . ■ 

a.' Fabrication. - ' Jointing of post rail and corners shall , 
be as follows . 

(1) ■ Mitered and welded- type joints made by fitting- post 
to top rail and Intermediate' rail to post, miter ing corners, groove . 
welding joints and grinding smooth.-' Railing splices shall be butted 
and reinforced by a tight-fitting interior sleeve not less than 6 inches 
long. 

(2) Bailings may be bent at corners in lieu of mitering 
and welding or using fittings, provided all such bends are made in suit- 
able jigs and that the cylindrical cross section of the pipe he main- 
tained through the entire bending. 

k- Anchorage. - Unless otherwise shown on the drawings, pipe 
railing shall be anchored as specified below. ■"■■ 

(1) Where shown, installation of posts on concrete, 
shall be provided with pipe sleeve inserts, size as' shown. arid shall be 
set and anchored in the concrete. ■■ Posts shall be^'inserted in sleeves, 
leveled, plumbed, and calked solid with molten lead or lead wool. 
Anchorage joint shall be: covered with- pipe collar pinned to poSt f Ends 

of rails shall be secured by means of standard steel pipe, flange anchored' 
to masonry or concrete walls with expansion bolts, toggle bolts, or 
cinch anchors . 

(2) Where indicated, posts shall be set in standard 
steel pipe floor flange securely anchored to concrete with expansion 
bolts. 

(3) For steel stairs, '-railing shall be anchored to 
steel channel stringers as detailed. ■-■'' .-.-'. 



2-9-08. WROUGHT IBOW PIPE RAILIKGS. - Wrought "iron pipe railings 
shall conform to the applicable requirements of Paragraph 29-07 -and 
to the requirements detailed on the plans. 

29-09. ' CHAIN AND ATTACHMENTS. - Chains shall conform to Federal 
Specification RR-C-271a with Am-1, Type I, Grade C, Class k. Types of 
attachments shall be as required for a complete installation, including 
: .spring, snaps/and. fprged r st^el.^eye.bol.ts,. _ ..,..:,:,.,- 

29-10. STEEL STATRS; '- Snips ladde ; r shall be f abdicated ancE : 
; .. erected where .s.hpwu.. ; ,, ; , „, ,-.,./.. -..,. ........ ,,. ■,■-■: 

, , ^.; : : '.- '&<£JL&'' ,* STEEI, Z1$WEP& : .: -^''"^WeU; ladders .shall! be!. o£ i^e/bar/Knd 
'^Uhg ; type, Constructed q'f- structural' s tee 1 'in accordance with 'the ; '. 
details,,. and' 'the fQl^owing. minimum, .requirements';..'' ' Stringers' sKali' .be a 
minimum' '3/8- inch' by 2-1/2- inch sslld steel bars" fitted' iftth; anchor lugs 
for securing to concrete as indicated. Bungs shall 'be 3/^- inch! 'minimum 

,.,., round, , s.Qlid,, section, steel, rods .^ .fitted into., punched holes in stringers, 
gelded. and, ground 'smopth,..!', i La4^rs'\.eh.a^ir^«;#^evtr^k;-- : at !e - ach end., and at 

■. in$er^dia£e7ppi^^ ".. ' '; 7 "" ■ !;.;!' '"''__ : .. : .\. ' '■■] ""',. ^l] ..'V! 

';'"' '' 29-12'. ' ' CHECKERED STfe; KATES- AlJD I^^ , ..';; : ^-:;>ranfeB'^!t.t W all 
welded construction of standard 'steel' shapes' with i anchor's" 'fbr concrete. 
,,Fr^me. : .cons,tr-uc^ion : s^all : be, such that tops .of frames and, cover plates 
,'. kiXX 'finish !!!fluffh with, floor!,' ■'! foyers shalfcbe^tanSard; ^checkered .steel 
' \ plates! .conforming,, to Federal ^ecificatibh;Qia-F-4^, r! ^y^ ;ljy7 Weights 
... ancl thic^ess'es" : af jHetal\ shall, be as .detailed; and; steeJL trtherythiSh: 

..7'pr ASTM .A,7r5^ .P$. A^j5-60T.!; ' All" ;sharp edges ' ahcTburrs shall; W.reabved 
., from .cover units :.' : a.n<i' ; exposed." edges;., ; ;;'" '! : ,; : ; .':'''" 7 * "'i\ '''.,' *;' .';;'! : ;' i; ';''. 



...... v : :r 29-l^,"; KETAt/^TI^S,:A'^r^^S! ; 7- ■', Metal gratings' ^shal ^conform 

to the 'requirement 

of all gratings' sha It' be banded/' and all gratings shall be hot 'galvanized 
,., to, cpj^qrm .tp,. i Fedejral Specificatipn , r QQ-Sr 775a,.. Class. C. Frames shall 
: . .he!..pf . standard', steel a'n'gles;.;ancE' shall'' be'! .ail-wel!de;d' cpns't^uctipn, .and 
. ■ galvanized .tp! match ..'.'grating, '/'frame's 'shall be 'prpvided with; 'w|el'dea-on 

anchprs'. ■■■'■--■ ■■. .... , .■..'..■,-.■.■..■. 

.'!" . l-29riti'f;] ! S^FETl 'TSlA^S V. .-! '•^^re: : ;;dnd'icated i : ; poncrefte 'stair _ treads 
..< and landings.';., shall- ha,v ; e, metal!, safety' treads' siz.e; ;.as' shown.; ''Treads shall 
^,be ^ns'tailfidi.a'nd, anehp'red; iri.accor^anpe; with the 'manufacturer's, ^instfuc- 
, .tionsVV .:../' "['.I'".. .',,,-.! ! '".!,, 7- "!.■■> l ...' . '' \ : ' -. ■■".'■'.'. -\ ,"!'!.-!! !"!.".•■• ■> '"'" ii '""' V 

"' 29-I5 . !' ALtlktiKJH'.'' - '" a. ' General'. - : All aluminum work/ ;.eiccept 
aluminum letters, and all necessary bolts and fastenings'; WhdPttrer 
: it^ms.ja.s ..cabled., ipr on .^tjhe, drawings ...shall be furnished a.nd installed 
uipd'ejr !ltem! : ' f Aium!ii^'77;' ;^. 7,r^r~v ;: :!: , :-!*;-'':'!;:' : -':r' : ,;, '^:- :: ' :,: -: : . ?'..., ' :: .. . ,.' .. 

"J '*' ■" : -'- ■■--;- -- - ■:.:■;:: ■■■.■£9*3- ' - .--..• ■"-:■■;" .: -f-./: '": '.■.^'^ ■ 

■;■■■-■: ^ : ^' ■■:: - -; <i - 1.1: ■^ - -,w.:J ■ -.J.- ; V ■■: k9 . : 



"k- ■ ^te rials . - (l) Bridge , railings : . shall be ■■ similar- and 
approved ' equal to types .indicated on the drawings'. . -■<■■■■.:■ .. : : 

(2) Pipe for pipe railings shall conform to ASTM Spec- 
ification B£iH-59T, alloy 6o6l,.,. Temper... Tfi.. ...Hatch .covers^... angle frames, 
and 'other items Of' structural aluminum' shall'. .conform to,. Federal -Spec-. -. 
ifications QQ-A-270a, Alloy 606l,' Temper T6,. : or QQ-A-327h, ,; Temper,'. T6, '. 
as applicable '. Riv£t and belts shall be "structural aluminum, alloy.. . , 
conforming 'to 606I-T6. 

' £ :: ^rigHanshipV ' - Materials and ' workmanship shall conform. . , 
to the applicable requirements of ''Specifications for '"Structures of 
Aluminum Alloy 606I-T6", Second Progress Report of .the ..Committee, of 
the Structural Division 'on Design in Lightweight Structural Alloys, : 
of the American Society of ,Civil Engineers. , -,,'; 

''; ' ;'.d, ^ Installation. V ..The railings and : other items "shall , be; ..'..' 
installed in a"f irst": class, workmanlike manner. Anchor bolt's, grating,, 
f asteners , washers , ' and all parts :or ' devices necessary f. or ; proper .'instal- 
lation, whether or not fully detailed on the drawings,.. shall be furnished 
and placed by the contractor. "Where aluminum is secured to concrete 
work, corrosion -resisting steel anchors shall be used., ...All nuts, screws, 
and other fastening devices shall be tight., No .materials shall.be used 
which will react on' aluminum. Hatch covers shall "be fabricated; and ^ 
i ; nstalled\cQmp;lete with, hinges .and handles. No welding will be permitted 
except' a.s indicated :. Painting will not' be required. 

29-16. 'PAIHTIH}'. - Surfaces of miscellaneous metal. items embedded 
in concrete shall not 'be painted. Surfaces' of all other items. : specif led 
herein shall ; be painted in accordance with section entitled, PA.IBTIKG, , 

29-17. , PAYMENT. - a. Alum i n um. .-.- Unless elsewhere specified 
to be '. Included under other payment, items, measurement and' payment for 
all aluminum as' called for on the drawings will' be 'made under Item No., 77, 
'"Alvdinum"'* '"'. .The contract unit price per pound of aluminum shall include 
the cost Of furnishing. (including' non-aluminum items as required) and 
installing . all materials in accordance with the drawings and the .spec- 
ifications . 

.b. Miscellaneous Metals. - Unless elsewhere specified to 
be included under other payment items;, all miscellaneous metals as 
called for on the drawings will be made .at the contract price per pound 
for Item No. 73, "Miscellaneous Metals". Items to be paid for under 
miscellaneous metals include steel and wrought iron pipe railings and 
rungs, pull bars, stair /treads, chains, inserts, and. such items so 



$.' Structural Steel - Miscellaneous. - Unless elsewhere 
specified to toe included under other' ' payment - it ems , all miscellaneous 
structural steel items as called for on the drawings will be made at 
the contract price per pound for Item Kb. Jk, "Structural Steel - Miscel- 
laneous". Miscellaneous structural steel items to be paid for include 
steel stairs and ladders, crane rail supports, and frames and anchors 
at openings (except doors), and hatchway covers and gratings. The 
contract price per pound shall include furnishing and installing of 
all required attachments . 
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■-.-J .mv ^-:v; ; <z~ --j^AXS^MtSCEXI^^ -vi - i' .■?>:'■' • 

30-01. STANDARD SPECIFICATIONS*- - kv • Standard -specifications^ 
of the following listed authorities whenever cited herein are referred 

%6^y : ^W bf %he- kbbrbv^^ -o'-- -<■■■'.". 

....... HAME .. f ._ .. ABBREVIATION 

Inderal -Spebificattobs-^ £■■"/ ^'- ^xFeii Spebi ' ' 
■-Military 'Specif ifcatibns"^^^^-^ 'v. _ ^■■■^%'Itl ! ^J'L *&£ br <JM 
U. S. Army Engineer Waterways Experiment . Station^ CRD-C 

American Society for- Testing* ^e^i&ls^^ ^-^i. ^i : 'i ^ X-ftSTM^X-: 
1916 Race Street . ~* . 

Philadelphia 3* Pennsylvania: j:-~- ;::■■'- ,;-! f 3'-. ; .'i^ - : -. p ■-'■t 

- r -> --•' -P ^"b ,~ Ref-ererice ; - copies^ of 'spe^iKnaliibbff 'published.^ fagencies 
of- %he' : T^^i^n^-\(^'-'Ifef^^-'tve' on >'file' -iw the-- Office of ; ttoei. Cottfcracting 
' -©ffiie'eri-^nd^'fea^ b%^ : viewed : ky? iMe'refSted' J - parties : u^tt'^etiuest^'^-i-Copies 
bf **&.-. Spec^'may^ be-bbtat&ea (it ; ■aoifl.'jsetl- 'eofeffc'fcsP «rrititi@: ; tovtfce;.Super- 
intendebt >: 'bf Dbbamfcnts'^^V 'S'i-^Severrfeent Printing" Offi^eyrWash-itigtbh 25, 
D. C. Copies of the specifications of other listed authorities may be 
purchafee^ tiy te^ng^i^6ta|^^o- : such or^hlzatib&s-- h%\ the; ^ddtesses 
Shown* abb'^.- l ' ::,:i ' 7 ' : ' i "''' ; --"- ; - l ' ) ' •■ :01 "- ,r ''- i '-' ,; '''' : ' '' '■''■<' .:' :l --'-V ; >j \ ;:■:■.! ^v^':'^ HP'jA 

^v-iK;}. : '^ , ^''&'t^ ; pa , r&^ , aphs W&lp^-^vi^ch^ttet'ia^V^^icellMiebliB material 
or staMarS^ar^i^le'-^iS-'l'dMbWs^ by^hb" number an<i titled of Hthe::. specifica- 
tions, to which the items is required to conform. .-:> ^ol^i^a::*^- ■ 

•'-.i- :, ■; :■ ■ ■■ : 'i 30^02.' -': - ■SIS^'feRAip'^TBEli;:. &Jgs ^ Inderal j^cif icftion QQ-S-T^la , 
"Steel Plates, Sha$e-s'<&S& Ba^sV'Sarbonv^ Structural -^i^pe::-! oxsifI;-{as 
specified or as shown on the drawings), Class 1. Wherever Type I steel 

■ i&:;3^&fed^^ 

graph 3.6 for identification marking are waived" for .Typ® ■ I structural 
steel. Identification marking of type will be required whenever Type II 
'^ steel^s-^ebjii^ed eg&jg^,^^ furnished, in 

■ which cabe' ;: rb#ireb;nt&^ waivedi' ,< *■■' •-^-;^' :: ' 

c. The contractor may at his option furnish steel conforming 
to ; ABTt*f'A7-5^r '^eel r f ibaifibW-'iSor ^fctetel* for Bridge^} and.;. Buildings " 
when steel conforming to Qfl-S'-7^1&;<35^-£,<^ 

or also he may at his option furnish steel conforming to ASTM A373-58T, 
Specifications for "Structural Steel for Welding" when steel conforming 
to QQ-S-7to.a, Type II, is specif-ieS or indicated. 
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d. The contractor may at ; hiS: option furnish steel conforming 
to ASTM A3&-60T in lieu of steel conforming to Federal Specification 
QQ-S-74la, Types I and II> , r iaentification marking of type will be 
required whenever steel conforming to ASTM .A36-6OT is provided except 
when certified mill reports are furnished, in which case requirements 
for such marking will be waived. 

30-03. STEEL, CONCRETE REINFORCEMENT. - Specified and included 
under Section "Concrete". 

30-0^. STEEL FORGINGS. - ASTM A235-55, Specifications for "Carbon 
Steel Forgings for General Industrial Use", Class as required. 

30-05. STEEL CASTINGS. .- Federal Specification ,QQ-S-68lb, "Steel; 
Castings", Class 2. 

■ -30-06. STEEL BOLTS AND, MJTS*; - Bolts - Fed. Spec. FF-B-575b;. 
Nuts - Fed. Spec FF-N-836. Unless qtherwise specified, steel for 
bolts shall be Grade 1 and for nuts shall be Grade A. 

'30-07. ALUMINUM. - See Section 29- 

; 30-08. CORROSION-RESISTING STEEL : PINS AND BOLTS. ... Corrosion- 
resisting steel bolts, studs, nuts, washers, bars and shapes shall 
conform to Federal Specification QQ-S-763h, "Steel Bars, Shapes, and 
Forgings,- Corrosion-Resisting Steel", Condition A,. Class. 3.0^, and to , ■■ 
the applicable requirements of Paragraph, "STEEL BOLTS" above . . 

30-09. HOT-ROLLER STEEL, FOR SHAFTING,; SLEEVES, AND ROLLERS.. - 
ASTM Designation A 10f-52aT for "Hot -Rolled Carbon-Steel Bars".,- 

30-10. BRONZE. - a. Castings . - Federal Specification QQ-L-225, 
"Leaded Tin Bronze Castings and High Leaded Tin Bronze Castings", 
Composition .6 . ■>- 

. ;..'.'.- b.. ; Manganese; Bronze Castings . - .'federal Specification jQ^-B-726c, 
"Bronze,, ftlanganese. and Aluminum-Manganese , , Castings " . - 

■ ■ : ' c ' Rolled- Manganese Bronze and Manganese Bronze Forgings . y 

Federal Specification Q.Q-M-80, "Manganese 'Bronze Bars, Plates, Rods, 

Sheets, Strips, Flat Wire, Forgings, and Structural and Special Shaped 
Sections"-;-, Class A,, temper half hard. . ; 

30*11. BRASS. - -av. Sheets, Plates and Bars . - Federal Specification 
QQ-B-6l3a, "Brass, ( Copper-Zinc Alloy J, Leaded and Non-leaded; Plate, 
Rolled Bar, Sheet ahd Strip", Composition and Temper as required. 



c - " flagg*:- Brass . - Federal Specif icat ion QQ-H-35/ "HavaL, Brass; 
Rods, BarsfV Wire7™§fiapes : 'and Forgings and Flat Products with Finished . 
Edges'.', All.-.b^as$. shall be of this material except as otherwise specified. 

f :; < • ■ .■•■".,■'' ■ • ■ ■ '■ '" . -. - ■ 

'-.':'":. 30-12. COPPER. - Federal Specification 'QQ-6-576a, "Copper Plates,; 
Rolled Bars, Sheets, and Strips", Temper as required. 

\l- J -~ 30*13, -.SHEET LEAD. - Federal Specif ication QQ-L-201d> "Lea : d> j 
Sljeet", Grade B. , •■ ::: '' '/;''.,' 

30-11+ . 'zmc< - Federal Specification QQ-Z-351a, "Zinc, Slab 
(Spelter)",. Type IH. .: ' '.. ;" :: /" 

30-15. BABBITT METAL. - Federal Specification QQ-T-390, "Tin Alloy 
Ingots -and. Castings and; Bead: Alloy Ingots and Castings (Antifriction, 
Metal) for Bearing Applications"., Grade 3-" ■";■ '''' 

3p-i^f- SAFETY T^ADS. - Federal Specification RR-T^-66l, "Treads; 
Safety, Metallic", Type B, Class 6, size as indicated. 

.,30~17. . spajSq FLOOR GRATING. - Federal Specification RR-G.;-66la, 
Type I, galvanized, edges shall' be bonded. Fasteners shall be of an 
approved, type. ... " ,: 

„ 30-18. STEEL FLOOR. PLATES. - Qieckered steel plates shall be 
standard platen" conforming; to Federal Specification QQ-F-46,1, Type II. ; 
Weights and thicknesses, of metal shall: be. as detailed.' Plates other 
than checkered- steel plates shall: conform to Federal Specification ■ 

QQ-S r 74la or ASTM A. 7.or-A 3*5.. "■' ' ■ ■ ;■-'■.■■" 

30-19. KOH-METALLIC WATERSTOPS. - Waterstops may be composed of 
natural' rubber, a,- suitable synthetic*. rubber, a.blehd- of natural and 
synthetic rubber, or of polyvinylchloride .:.: -Rubber water stops shall : • 
comply with the requirements of CRD^C - 513 *'60, • "Corps of. Engineers Speci : 
ifications for Rubber Waterstops". Polyvinylchloride waterstops shall 
conform] tQ the requirements Qf CKD-C-572-60A, "Cdrpe'i6f':Engineers Spec- 
ifications for Polyvinylchloride Waterstops''. '■..:./-... •■ 

30-20y iRUBBER GATE SEALS,-- The ■.'material for gett'e seals shall be 
compounded of natural .^ruTpber containing, .only carbon black; Uine oxide , '■■ 
accelerators, vulcanizing agents, antioxidants, copper inhibitors and 
plasticizers-s Physical characteristics : shall'.raeet .the\ following • 
requirements^-, •..,,:'. :;-.;. : , i" -.-*■..'■:" -. . : - ;'■ ;' 
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Physical Test 



■Test -Value 



Test, .Method Specification 



•Tensile Strength 
Elongation at break 
300$ Modulus 
Durometer Hardness 

Shore Type A 
Water Absorption- : 
Compression Set 
Tensile Strength 

after aging 
Adhesion on 18 ounce 

cotton farbic 



2500 p.s.i. (min) 

^50$ (min) 

900 p.s.i. '(min) ' 



Fed. St d. '601, Method Ho. -Mil 
Fed. Std. 601, Method No. kl$X 
Fed. -Std.' 60l; : Method Ho. ^131 



60 to 70 Fed. Std. 601, Method Ho. 3021 

5^ by weight -(max) Fed. Std.- ' : 66l,' Method -No.'' 6631 

303& (max) Fed. Std. 601, Method 'No. 3311 

80$ (min) of , Fed. Std. 601, Method Ho. 7111 

'tensile strength Oxygen bomb method ■ :; 

18 lbs- per inch Fed. Std. 601, Method .No. 8oil 

(min) or 8021 



30-21. JOINT SEALING COMPOUND.-- Sealing cctapound shall conform '^- 
to Federal Specification TT-S-00227, Class B, self -curing color as 
selected by the Contracting Officer to match contiguous concrete. 
Rope yarn used for 'backstops shall be -the raveled strands of rope fiber 
free from oil or other staining element. '.'-■■' 

a. "The ; entire quantity of sealing compound proposed for "use 
shall be stored on the prefect 'site in sealed and labeled containers, '■ -■ 
or segregated at the source of supply, sufficiently in advance of need : 
to allow 30 days for testing. Sampling and testing will be done by ■ 
the Government in accordance with referenced specification. The con- 
tractor shall provide .all required samples." The' cost of the first test " 
will be borne by the 'Government. If 'the "sample fails to meet : the ' 
specification' requirements', the' material represented by ■'the sample shall 
be replaced, and the cost of retesting will be deducted from the payments 
due the contractor at the rate of $100 per sample retested. 

30-22.- IRON CASTINGS/ GRAY'.' -'.Federal "Specification QQ-I-652a, for' 
"Iron Castings, Gray", class' 1 'as indicated- or specified. Tensile tests 
and chemical analysis will 'not be ■required. ■■ - 



■ 30-23. MALLEABLE- IRON CASTINGS-. 
'Iron Castings, Malleable", ClasVA."- 



*" Federal Specification QQ-I-666c , 



30^. '■■ MALLEABLE IRON FITTINGS.'---' Federal Specification WW-P-521b, 
for "Pipe Fittings;' Malleable -iron ( Screwed), 150-pound". 

30-25.' SHEET IRON.- - -Federal -Specification Q,Q-S-775a, for "Steel 
Sheets, Zinc -Coated" and QQ-S-636, for "Steel; Carbon (low carbon) 
sheets and strips", as applicable. 



3n_pfi. ROT.TlTn'R . - TiWIp-rm Rttppi' f iVs.t-1 on 00 -fl- ^71 n . "rYmvnnsi +.i tvrt 



30-27. BRASS PIPE AND FITTINGS. - Federal Specification WW-P-351, 
for "Pipe; Brass, Seamless, Iron -Pipe Size, Standard and Extra Strong", 
Grade A, and WW-P-460, for "Pipe-Fittings; Bronze (screwed), 125-and 
250-pound", class as required. 

30-28. COPPER TUBING. - Federal Specification WW-T-799a, for 
"Tubing; Copper, Seamless (for use with Solder Joint or Flared-Tube 
Fittings)". 

30-29. VALVES. - Federal Specification WW- V- 51a, for "Valves, 
Bronze, Angle. Check, and Globe 125- and 150-pound, Screwed and Flanged 
(for Land Use)". WW-V-54, for "Valves, Bronze, Gate; 125- and 150-pound, 
Screwed and Flanged (for Land Use)". WW-V-58, for "Valves, Cast-iron, 
Gate; 125- and 250-pound, Screwed and Flanged (for Land Use)", as 
applicable . 

30-30. CHAIN AM) ATTACHMENTS. - Federal Specification RR-C-271, 
"Chain and Attachment; Standard, Miscellaneous". Chain shall be Type 
I, Grade C, Class b, unless otherwise indicated on the drawings. Types 
and classes of attachments and accessories shall be as called for on 
the drawings. 

30-31. STEEL PIPE. - (including black steel pipe). - Federal 
Specification WW-P-406, "Pipe; Steel and Ferrous Alloy (for) Ordinary 
Uses (Iron-Pipe Size), class A or B and galvanised if so indicated on 
the drawings. 

30-32. WROUGHT IRON PIPE. - Federal Specification WW-P-VHb, 
class A or B and galvanized if so indicated on the drawings. 

30-33. WROUGHT IRON SHAPES. - Federal Specification QQ-I-686b, 
Grade B, galvanised, if indicated. 

30-34. PAYMENT. - No separate payment will be made for the work, 
materials, or supplies covered in this section of the specifications 
and all costs in connection therewith shall be included in the 
applicable contract prices for the items or structure involved. 
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METALWORK FABRICATION, MACHINE WORK 
AM) MISCE12AHEOUS PROvTSlOKS 

Paragraph Kb . FaragrapH*TitXe " Page No , 

31-bi ' ' ; '' Scope '" ;:;j -^ "■"'" 3i-i s - 

31-02 Workmanship " ' ; ' """ "' 31-1 

""'.. a. General ''"" '.V . ■■■ 31-1 

''" ' '""■ b. Dimensional Tolerances for Structural 

"" Worit ...■, ^i-i, 

31-93 Welding , , ........ : ... . 31-1., 

a. General .. ^ ... 31-1 ; 

b. Inspection 31-2- 
.... c. Welding Equipment , .._ 33--?.. 

d. Filler Metal' ' : '"' :; 3l~& 

. . . f e. Special Workmanship.. Requirements 31- 3 

3i-& Flame'^ttin^"' : ; ; ";' :; ,; 31-^ 

31-05 Riveting'""'' ->--■-•■■"-■■ 31.5 

"''"^ a. Rivet Bote's'" 11, '-' ; ■-■■■' -^ - '31-5- 

, b. Rivets and Driving _ 31-5 

■31-06 ^lted/^"nnect^b.^^'\';^'; : j:;. - 31-6 

a. Bo.lt Holes , .31-6 

b. Bolts ancVKuts' " '"'''• 31-6 

c. Washers : ... , .. ^""f 

'''.; d. Special Bolted 1 'Connections 31-6 

'<"/"r e- High-gtren s ^K r Ba|tin s *-. 31-7 

31-07 Machine Work 31-7 

a . General 31-7 

b. Finished Surfaces 31-7 

c. Unfinished Surfaces 31-8 

d. Keys and Keyways 31-8 

e. Pine Holes 31-8 

'"31-1 
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■:•.:■: ■■ : ,;.<:>■ j :- :/v ; s. " ■< ' ; ■ SECTION 3'1 " ■/' : ; ' "; ; '',.. ','. ,,] ". '..'.'... 

;. :* • ■' - - ■■ ■■ -ME'Tfl^JOR^ ; ^ERiC^'fIdW/ - : MACHIHE ; WORK v/ ; ' ' '''"' ' : [ ' ! ""' . : 
■/i- ■'■■■?!■■■>!■ ■:■'; ' II:: ; ;; : - ; :' ; ' ; -'\AND-jas^IJ^3^0lJS ; PS0Visi6MS; : ; ' ■-'-■;" ; ; ; ' ; J : ' •;'.,; 

•■-Sl-^t—'scdFE. - ""' 'This -section specifies tftfe-workmanslaip 'standards; \ 
applicable 'to'iihe various' -phages ' : 6f ''tiietalwork fabrication 1 , ^the raet&sds;' / 
and precautions for Section -of metal - structures' arid machines, the; ' . / 
general' requirements' f'6i tests and trials! on such structures' and' ;; _;^ 
machines ; to "'insure conformance with the specifications ;■ ''and miscellaneous 
requirements' incidental td : the work. - "'"' "''■ '.■"■.-,■', 

'' ; '~'^i^te'v y ':¥OSKMWSHIP'. - : a.' General'. - Material shall : be ~ thor oughly 
straxghte'hed 'by ^methods' : that will hot ] result in injury, -except that ' -■'■'; 
sharp '' : kihks ! or bends' ; 'in 'members : to be' straightened will be cause for ' ' ' 
re5ec€ion!" y 'FSriished ;! members shall be'-free from kinks, bends, or winds/. ; 
Shearing shall be accurately done, and all portions' of the work neatly 
finished. Corners shall be square and true unless otherwise shown on 
the drawings"/ 'Re-entrant -cuts shall be' made in a :workma.hlike 'manner 
andy' where they-car&pt ; be made by shearing', a rectangular punch may 
be used; • ;: Re"'ent^ant ,r duts : shail : be' filleted Unless'- otherwise approved 
by the : Contracting 'Officer. ; Bends, except for /minor" details, shall 'be 
made by approved "dies' ; br bending rolls. : 'Where heating : is required, 
precautions shall bVtakeri to avoid '■overheating 'the me'tal .arid it -shall _ _ 
be allowed -to cool ih : suclr a manner' as not to destroy the 'original 
properties' of the metal. Steel with welds will' h6t- be accented, except 
' where welding is definitely specif ied,' : called for on the ■ drawings , 6r ■' 
otherwise approved. 'Ml boltsy nuts, : and screws- shall be tight. The 
ends of pipe, except for handrailing', shall be reamed.'' 

■ '■■'' v " b.'' Dimensional Tolerances ' f or Structura l ' Work. _- (l) Dimen- 
sions shall be measured by' mean's 7 of "an approved ' calibrated steel 'tape 
of the same temperature as the structure at the time of measurement. 
Unfairness- Of- platework' shall be held to a practicable.';. minimum 

:/;. -r V (2) ■^Ari : allowable variation- of : l/32'-inch : 'is permissible ' 
in the 'over-all' length" of : members' 'with both 'ends milled .' ; ' Members with-- ' 
out milled ends, which are to be assembled to other' steel parts -of . the "■ 
structure^ shall not deviate from the dimensions shown on the drawing 
by more " than l/i^irich' 'for 1 members' : ' W feet) or less. lri ; „lJength^ and by 
not more T than; 1/8- inch : fo'r memherW' oyer' 30 ife'et in length.- ■"■-:■ 



"3l;~b3:' : 'WE1DI!&'. -^'a ; . - General'. - -"Unless otherwise- authorized ' ■ 
or specified/ welding shall be by electric; are-welding 'process', 'using ■ 
a' ; methdd'' which excludes the atmosphere from the "molten : metal-.; -Welding, 
unless specified ^^therwise ^ : shall conform' to : the applicable- provisions 
Of the current AWS "Specification -for' Welded Highway and Railway ' 
Bridges". Welding operators, including tack welders and machine welders, 
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and machines shall be qualified, and as necessary requalif led, for the 
particular type of work to be done, as required by the American Welding 
Society "Tentative Standard Qualification Procedure", the U. S. Navy 
Department "General Specifications for Inspection of Material", .Appendix 
VII, "Welding", the U. S. Coast Guard "Marine Engineering Regulations 
and Material Specifications", or by Section IX of the "ASME Boiler and 
Pressure Vessel Code". The contractor shall certify by name, to the 
Contracting Officer, the welding operators so qualified, and the code 
under which qualified; The contractor shall require any welder to 
repeat the qualifying tests. when, in the opinion of the Contracting 
Officer, the work of the welder indicates a reasonable doubt as to his 
efficiency. In such cases, the welder shall be recertified, as above, 
if he successfully passes the retest; otherwise he shall be disqualified 
until he has successfully passed a retest. Welding, except light caulk 
welding, will not be permitted in combination with riveting in the same 
joint. All expenses in, connection with qualification and requalification 
shall be borne by the contractor, 

b. , Inspection. - Welding shall be subject to inspection 
by Government inspectors in conformance with the applicable- inspection 
requirements of paragraph 31-03s. : The Contracting Officer may also '■■' 
require coupons to be cut from any location in any joint for testing. 
All sections of welds found defective shall be chipped or cut out to 
base metal and properly rewelded before proceeding with the work. 
Should any two coupons cut from the work of any welder show strengths, 
under .tests,; less than that of the base metal, it will be considered 
evidence of negligence or incompetence and such welder shall be permanently 
removed from the work. When coupons are removed from any part of a 
structure, the members cut shall be repaired,- at the expense of the 
contractor, ih.a neat and workmanlike manner with joints of proper type 
to develop the full strength of the. members and joints cut, with peening 
as necessary or directed to relieve residual stress. 

e_. ¥elding_ Equipment. - Manual arid automatic arc-welding 
machines and equipment may be of either the alternating current or 
direct current type -and .shall conform to the requirements for arc- 
welding equipment as set forth, in the AWS "Specification for Welded 
Highway and Railway Bridges". 

^* Filler Metal . - (l) Unless otherwise specified or authorized, 
all deposited weld metal shall have elastic limits and ultimate tensile 
strengths not less than those specified for the respective base metals 
welded; shall have an elongation in 2 inches, using annealed samples, 
of at least 95 percent of the value specified for the : base metal or at 
least 75 percent using unannealed samples: chemical composition similar 



■■ SS? : % Perti ^ • haU be - aet£ «*^ W testlngin accordance with the 

bv P t£ a ri + Pr0 !f S10 ^/ f -^ e A^,«Peeifica«6n8, or as otherwise approved 
by the Contracting Off icer,. .....',. 

. ' .<■&) . Welding .electrodes and. rods shall he .of 'a type 
and grade approved by the Contracting Officer; of such chemical composi- 
tion and physical, properties as. will produce the characteristics spec- 
ified- ah^ej. : and^c3r ; adapted'^o-.the ;b ? se' 'metal; and ^thickness of parts 
to be welded as will insure effective, penetration, and an .intimate ' 
uniform fusion of the filler and base metals, in -all' welding positions 
and under all conditions to' be encountered, without, undercutting or 

S?Jj a? ?^' : Th V lect?,p ^ es sha11 inform to applicable provisions 
of the ; ASTM .specif ications . . ; ; ' ,':' ' ' / 

^ e ' ■ ■ ■ . - ■£; ■ gPecial .Workmanship Bequirements,' .- ' (l) Welding' Procedure . 
ihe contractor, shall prepare, a .schedule of welding procedure' for each 
. structure to be welded, including any stress-relief annealing,' .and . ' 
shall submit the schedules .for approval in, accordance with'. the require- 
^S 8 ^' I " ' Sh0p Draw *flg s "'- .'*he. procedures, shall be in accordance 
with the best modern welding practice, and shall be such as^ to minimize 
residual stresses and distortion of the finished members of the structrre. 
bh9Uld.it.be, found .that changes., in any previously approved welding pro- 
cedure are. desirable, the Contracting". .Officer' will direct or authorize 
the contractor, to make such, changes . Approval of any procedure, however, 
.will, not relieve the cpntractpr .of .the. sole responsibility for' producing 
a finished structure meeting, all requirements of these specifications. 

....(3) Stress-Belief Annealing. -- Where stress -re lief 
..annealing... is. specif led or required pn the drawings, it shall be in 
accordance, with the requirements ' of paragraph 512 of the AWS "Specifica- 
tion^ for Welded .Highway and Hallway .Bridges", unless" otherwise authorized 
... or directed by the Contracting Officer,- "'.'... 

. I. ;. . ■;: -: ; (3.)' , Welds. .-' Jlsseinbly. of all, welded joints' before 
welding, shall be such^ as' to secure specified root openings'. The, 
maximum length of* bead .laid, in any, .one continuous or skip : pass, shall 
be that which can b.e laid, with ..one elect rqd.e... Unless .otherwise spec- 
. ifica.lly authorised, ell welds' shall" be of "the, type, size, and .dimen- 
sions as shown on the drawing's.' l Welds 3/8-inc,h and -larger shall be 
made in not less than 2 passes; and, unless otherwise 'specified or 
authorized., . shall be made with one pass for each 3/16-inch of the 
.maximum thickness .of the weld metal, exclusive of back bead. Welds 
for watertight work shall be ' continuous and made in not less than 2 
passes for butt joints, and for. at least- one fillet weld, of "Tee" joints 
...and, lap joints, in all welding.,, the application of , the first pass 
shall, be given special attention to Insure satisfactory penetration 
and, fusion., of the filler and 'base metals.. Preheating,, root-chipping, 
- ; ancl peening shall be utilized ; wh.ere directed' to assure the soundness 
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of highly important or heavily stressed, connections and to relieve ' 
heavy residual stresses. Wherever practicable, peening shall "be done 
by pneumatic tools. Unless otherwise directed, the first and last 
beads of welded connection shall not be peened. The "housing" of 
welded r connections by. "returning ' or "boxing" shall be employed, as 
required, in accordance with approved, welding practice-. 

(k ) As sembllnff" De vic es and Temporary Connect ions . - 
Preparatory to welding, the assembled elements of members shall be 
held rigidly in position by the use of approved devices adapted to 
the purpose, and capable of exerting pressures requisite to remove : 
local distortions and press the parts into intimate contact except : . 
where'" root openings are required. Bolts may be used for temporary, 
connections provided that. the bolt holes are subsequently filled in • 
an. approved manner, with sound weld metal and ground flush with ad jaceife 
base metal, unless otherwise authorized . Welding for temporary 
connections arid bracing will be permitted provided that, where such , 
we.lded connections do not form a part of a.later permanent connection, 
such; weld, metal shall be removed, where so directed, approximately 
flush /with adjacent base metal and in no case shall depressions be 
left in the finished work. " 

\' ' .. \ (5)' Preheating. - Preheating shall be performed where 
. specif ied or otherwise. required. The weldments to be preheated shall 
be slowly, and- uniformly heated by approved means to the prescribed.- 
temperature, held at that temperature until the welding is completed 
and then permitted to cool slowly in still air. 

V . "(6) Welding of Steel Castings. - Castings shall be 
chipped,, machined or ground, to sound base metal at any surfaces which 
will be incorporated into welded connections. Major connections, 
designed for transfer of stresses, shall- not be welded if the temperature 
of the casting is lower than ICO degrees F. Castings containing over 
0.35 percent and up to 0A5 percent carbon or over 0-75 percent 
manganese, except Classes 1 and 2 (Fed. Spec. QQ-S-68lb) shall be pre- 
heated to a temperature not to exceed U50 degrees F. and welding shall 
be accomplished while the castings are maintained at a temperature 
above 350 degrees F. Welding will not be permitted on castings con- 
taining carbon in excess of 0.^5 percent, except on written authorization 
of the Contracting Officer. 

31-0^. FLAME CUTTING- - Low-carbon structural steel may be 
cut by machine-guided or hand-guided torches instead of by shears or 
saws. Flame cutting of material other than low-carbon structural 
.d-hp.pi kVirII "h(* siih-tect t.n aTroroval and where r>ro"posed shall be def- 



%? .;sound rflrjetajl except ; wfe.er.e'> mater ta'l jIs'- 'Hot. -to' '<be velde'3>-' in which 1 - ■■ ■ ■ 
case bj^rfe: and;: rough ;edges: ■ only, shall be -remove®;. >■ -Where-; the' tbrch -is'" •--'-•' 
mecliariically ■ gUi&ed.; > -flame? ■, gauging will ■ 'be peinto itte'd ■ In-- prepar-at idft • ■ 
for welding. -;-;u..? !':<;:"1 0'r;';?:x« ■:;",:■;:'; '-;"'■:< -..tIJ k :'"^'v /-V. !.;; ■/<; ^1;' a ■'■ ■-'; ::.'-■ i - ; ' 

■■il?Q&. xBIVM , irS.::;H.;va.:biBivet_Jc|es:. '- * ^l/) ^Ge^eral.-' '-•'"Ritfe't''- " ■' 
holes,., except 1 those^-in lateral;,." longitudinal y 'and sway -bra cing/whicn ? : may 
be punciied:full'siae,vi'Bhal-l : be: siabpuhched or'- s^bdrllled'-at^least'''' '"--' : - r - J 
ly^inch ^smaller: than :the'. inoffiinal size "of the: rivet* ahd :T theh ; resjrtfed -■■•■■vr-- 
to a diameter- -not^mDrevthan ;l^l6-±hch : greater- that*' tlie hoMiial dSame'ter' • ■' 
of the ^ivety:: unless btberirise-'specified or-'atethbrlze'd',' ' Th%-thack ; nes& - : -^'. 
of the;'ii^terdal.''in-'punplied-: wbrk 4 - sball- -riot be greater -than 'the 'nominal • : '■- '■ 
diameter -or; the : r& vet, plus.-l/8-inchv - Material of '■ greater' thickness '■ '"■•"■"■ 
shall he drilled : V."-^Dr : Shop^rivetir^g, if' the^part& -to f be' riveted *'fere ^' ; --i 
welded-, "bolted; ■ or: cramped 'tbgethW before drillings of' rivet holes, '-:■;'-■; 
the ^hblfes' 1 Uiay be- 'drilled: fwll : sisfe •; -■ The ''accuracy hf- '■workmanship; '-of ; ; ; <!■■ -'- 
holes', .punched ■ dr-dr^lled: full'sifc-is: shall^-be -siic'H- that- for-'any%roljp' : ' " ' : '- 
of -Contiguous holes' -in; uhe' , e ; a'ffie ; ' ; plane when- assembl'ed'p75 ;r perceiit : shall- '•'■-' 
admit a rod equal to the nominal- -dla^eter-of^th'e colS ■M¥et" r e-1j-'-r'-ight ■■■■ l '"--- : 
angles to the plane of the connection. When holes for field connections 
■are 'required: ' to- bel subpunehett^ and the vork^isras'serab'led' -andi- match-; * 
marked- -in" the', shop, % he /holes : . 'Shall foe: reamed -in' the shop.' SubpUncheS^ ''■-'. 
work no*, assembled ^inKthe^shop-- shall' be' i'safeed' 1 in the field after- the- '■ ]r 
work has been" assembled-- and ■ bolted'' together. J Where reaming '-'is -hot' re-' - 
quired, the ■ diameter 1 &f .-the: punch shall be hot more, than l/-l6^inch ; -:-''■ '•■ -- : 
greater.'- tbatii -the- diameter, oif^-the ; rivet;- hbr-: shall- the'' diameter" df ' the-' -. 
die opening before' than- l/&6*'inchA greater- than the'- diameter of : the : ' ; . 
punch T'. ;. -Punchimg' shall &£.'■ accurately ; dbrie. ' BriEting to enlarge' unfair' : - '■ ' 
holes -will.; nottbe.^iiowedaiid poor matching of holes ; will be "cause 'for ■■'■ ' 
rejection. .'PorOslight 1 i^sffiatcMngv* reaming to a-'lfcrger. diameter-fbr ■• '■' ■-'■ 
the next standard size of rivet may be allowed. Holes shall 'be ; '■'■'■■,:!-'" '- 
accurately spaced, cylindrical, and perpendicular to the member. Counter- 
sinking- 1 : shall be- true a-hdi -square ^ith" the'ihole^-'/' ;^-, .,,;■;_''■;- ■ 

: ■;- M -v (2) \RealiiAg ^ndi'Drillirigv-^ -;' Reaming Snd ; "-fihal--.aTi.lli«gi-; fV; 
shalii-fbe i'ddne-* with'. 1 ; the eotiipohenfe parts - of : - tte member: assembled- 1 and- 'firttily- 
clamped ;togetherv:^ -Drilliing 'Shall' .be done : with ; twisfedrillsV^' Reamihg- !l -- 
shalS-be 'done ■ with .short :ta'per reamers: having;- not less vfch&h fciur '(h):-' ■■■■-'■ 
flutes. Reamed .holes; shall- 'be -smooth>J shoving:, that ; the Reamers '-'have .-. 
touched the entire circumference. Outside burrs on reamed holes shall 
be removed:- to the •'.eictent-of' making a;l/l6-iricb chamf-e^£-; : fhe accuracy 
of workmanship. 'of.h-oles .required:. "to' be reamed or^ -drilled -a'f%er : -: assembly: ■ 
shall be such', that' at '■i'least;.^ percent- of- ;any :gfbup of: contiguous', holes. -v-' 
in the- *&afee ; plane shaill-show: ntt^off set greater .than; 1/32-- inch. 'between 1 . 
adjacent thicknesses; of -metalv : -:: v: i .:■-■ ■<■''-. v ,:^. •-:.>; ■■•-■.' :o.> i : 

'■ '■ :' b_. - . Mve ts/; ahd-'I)riying_.. \~>-j ; Riveted ..iisembers .^shall; have all 
parts well^pinned .arid -:f irmly, drawn tcgether' with 'bolts before riveting 
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is commenced. Unless otherwise "specified or authorized by the Contracting 
Off icer, rivets shall be of the same type of material as the members 
they;are used to connect. The size of the rivets specified or. 'required 
indicated the nominal size of the cold rivets before heating. Rivets 
shall be "seated uniformly to a light cherry red color .in a gas, oil, or 
electric furnace so constructed that, it can be adjusted to the proper 
temperature, except that a coal or coke furnace of approved type may 
be used for heating field rivets. When heated and ready for driving 
rivets- shall be practically free from slag, scale, and adhesive .materials . 
Rivets shall be hot driven with pressure tools. When driven, rivets 
shall- completely fill the holes . Rivet heads shall be neatly formed 
with dies of approved shape, and shall be full size, concentric with 
the rivet hole,aad'.ih full contact with the member. Loose, burned, 
badly formed, or otherwise defective rivets shall be removed and re- 
placed, care being exercised to avoid injury to adjacent metal. Re- 
cupping or caulking will not be permitted. Unless otherwise specified 
or authorized, all countersunk rivet heads shall be chipped or ground 
flush with the surface of the plate. Field rivets shall not be painted 
until they have been inspected and accepted. 

31-06. BOLTED CONNECTIONS. - a. Bolt Holes ._ - Holes for unfinished 
bolts shall be not more than l/l6-inch larger than the nominal diameter 
of the bolts. Unless otherwise specified or shown on the drawings, 
holes for turned bolts shall be not more than 0.020 inches larger than 
the nominal diameter of the bolt. Where the thickness of the material 
is greater than the nominal diameter of the. bolt, holes for unfinished 
bolts shall be sub-punched and reamed or sub-drilled and . reamed or 
drilled from the solid. Holes for turned bolts shall be truly cylindri- 
cal throughout and drilling or reaming shall be done after the parts 
to be connected are assembled. Poor matching of holes shall be cause 
for rejection. 

"b- Bolts and Nut s . - Bolts and nuts shall conform to the 
applicable~"pro vis ions of Federal Specifications FF-B-575h and FF-N-836a. 
Turned bolts shall have Type 3 heads "and Group B, Type 3, Style 3-5 
and nuts. The body diameter shall have a tolerance of plus 0.000 inches 
and minus 0.006 inches on the nominal diameter. The finished shank shall 
be long enough to provide full bearing, and washers shall be used under 
the nuts to provide full grip -when the nuts are tightened. 

c. Washers . - Plain washers shall conform to the require- 
ments of ASA B2?. 2-1958 for "Plain Washers'", heavy series and lock 
washers shall conform to the requirements of ASA B27-1-1953 for 
"Lock Washers", heavy series. Washers shall be provided for applica- 
tions specified elsewhere and where indicated on the drawings. 



a nominal .body, diameter at least l/l6- inch larger than the nominal 
diameter- of the. threaded portion and' the body length 'shall be l/l6- 
to l/8- inch greater than the combined thickness of- the connected' 
members .-■ unless otherwise indicated on the drawings. - Threads - sh& 11 
be ; Class . 3 : fit ... Holes shall be as. specified- or indicated^ on the draw-: 
ings.. , Plain washers shall' be provided.... ' "■ \ ; h ' '.■.';••, 

e. High-Strength Bolting. - High- strength bolting 'shall- '. . 
conform- to- the A-ISC Specification for. Structural Joints using ASTM 

a 325 Eoita... .,'-.', .:..;... . ,; ' _ '.'■■■'•'■'. ;''■■■ ■■ '■■■'■■ 

. 31-07, ■, MACHIME WORK. - a. "General . ^ Unless otherwise ■ shown . 
on the shop drawings., ail tolerances,, allowances, and gages forimetal ; ; 
fits shall conform to ASA Standard Bk. 1-1955/ "Preferred Limits 'and ■: 
Fits for Cylindrical Farts,", for. the class of fit as shown or otherwise 
required..'; .In general, tolerances' for surfaces designated by non- 
decimal: dimensions shall be. within. l/6k-inch. Sufficient machining.- stock 
shall be allowed, on placing pads to' insure true surfaces of solid: mate- , 
rial. Finished contact. or bearing surfaces shall be true and' exact .■ 
to secure full contact;- Journal surfaces shall be- polished, and all..-.-, 
surfaces shall be finished' with sufficient smoothness and accuracy to , 
insure, proper operation. when assembled. Parts entering any machine 
shall 'be carefully and accurately machined... and :.all-IiKe'..p_arts shall . 
be interchangeable. .All drilled holes for' bolts shall be accurately- • 
located., : . : ","','' ■.-■:"-''■■ 

...;. b.. . Finished^ Surfaces j;'- Where the type of surface is,. ;■..-.. 
■indicated on; ;t he, drawings or specified herein, the finish shall be-,, 
the .corresponding type, as' defined below. Where' the type of finish , 
is not indicated or specified,, the finish 'shall be that 'type,.. as defined 
below, which is most suitable for the 'part 'to' which it applies. and .;-■■; 
shall be. consistent with the class fit required. Surfaces to be machine 
finished shall, be indicated on the \shop drawings. by. symbols. :which will 
show the type of finish to be 'provided. '■ ■ ■- 

(l) For, a "rough" finish, pronounced tool marks will 
be ■ allowed . on. the surface and slight' depress ions ". .not affecting the 
strength or. utility of,' the part will ' not be cause'for rejection'.; The 
surface may be produced by rough planing, 'turning, grinding, sawing,. . 
machine-guided flame cutting, or similar operations. In general,., a . 
"rough-"- finish will be, .required on surfaces which are. to be machined 
to dimension where liberal tolerances '.will bfe permitted;/ 

- .(.2) ;Fo'rVan "average" finish, a -surface' '.true to dimensions 
will be required; such! as may be produced by medium smooth planing, , 
turning >■: -sawing, grinding, or similar operations. Only minor tool 
marks will be permitted. : In general^ .an "average 1 ' finish will be . . 
required for stationary .mating surfaces' where" reasonably accurate . 
positioning of the members' or a moderately tight joint-is desired. 
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(3) For. a ."smooth" finish, a surf ace . practically free 
of tool marks will be : required, such as ..may he produced -by ■ smooth 
planing, '-turning ■billing,., grinding^ drilling., ■ reaming,, or-. similar 
methods -of machining. Pronounced -tpol ; -marks or, other defects on,, such 
surfaces will be cause for .rejection.. In general, a "smooth" finish 
will be required on surfaces in; sliding or rotating contact when, motion 
is slow and loads are light . 

.';,V - ■-, ■ (k) :. Fpr : a "fine" -finish, the, surface;:', shall be machined 
to close dimensional tolerances by fine turning, boring, milling, ■ 
reaming, grinding, medium buffing, burnishing, or similar methods. 
In general, - a "fine", finish will, be required, on surfaces in sliding 
or rotating -contact when loads -and speeds are. moderate, ; . 

■ ■"■■. (5) For a "polish" finish, the member shall present, 
a very ^smooth surface such. as may be. produced by very fine surface ■■. 
or-cylindrical ■ grinding,, smooth buffing,, coarse. honing, coarse lapping, 
hand finishing -with fine. emery icloth or. other comparable methods. ..In 
general, -a "polish" finish-will be required on surfaces -in. sliding or 
rotating contact where, loads are> heavy : :or motion is rapid. 

■ ■■■'-■■ c. Unfinished..- Surfaces :. -■ So ; far as practicable, all : work 
shall be. laid out: to; .secure proper matching of adjoining unfinished: . 
surfaces:. ;■ Where : there is a large: discrepancy between adjoining 
unfinished surfaces, they shall be chipped and ground smooth, or 
machined, to secure proper alignment. Unfinished surfaces shall 
be true to the. lines, and dimensions shown on the drawings and shall 
be chipped or ground free of all projections and rough spots. : Depressions 
or ■■holes not affecting the strength or usefulness of .the parts may be 
filled in a- manner approved by the Contracting Officer.- 

d - ' Keys' , and Keyway_s ■ - Keys and keyways shall conform to. 
the requirements' of- ASA Standard ,B 17.1-19^3 for ''Shafting and Stock 
Keys", unless otherwise specified or required. " - 

• : e- Pin Holes. - Pin holes shall be bored true to gages, 
smooth and~straight, and at, right angles to the axis of the member. -■/ 
The baring shall be done after the member is securely fastened -in 
position. ..■..■"■■"., 

f . Gears/ - Unless otherwise specified or shown on the 
drawings, all gears shall have standard involute teeth, machine cut 
from the solid rim. Standard cycloidal teeth may be substituted in 
lieu of involute ■ teeth upon the approval of the Contracting Officer. 



chaKSges r .a.-n sep^ipn. opcuE f Cold -.finished; ..shafting, , to the,-. requirements 
of ASSM . ^0^-583?., ■, may; be ; used> .where- key seating, is the '.only, roachine" 
work required. ; ,....„ ,. ... ././'.'.. /.'.. / ,.'./,/ '' 

'■■■■■■■?.-* ■-■■x-As ■■.;■$*{:. - Beardr^s,- y : ■, Unless, ctherwise^speoif ied f>r shown, .on . 

:.v*fe&: dfawingsy .bearing's; Iffla^r^e:; lined, with babbitt' or bronze/. .itoerve/.]the 
bearing pressure is in excess of 200 pounds; per square inch ? they! ^iaall 
be lined with bronze. Unless otherwise required or authorized/ pressures 
jon -lined: bearings-, shall pat exceed. 1Q0G, pounds per .square : inch- of projected 
-area:.;- \ jAntinf r^icticovbearings , pif:^p$ro^a^pieg/g«a:\:o^Ssi?e.£i.,,npt .less 
tha^.,thQS.e7.reeomiTiended^by:-.the, ;: b^^ring, .manufactur.er. for,' the..'.,dut^. may '■, 
be. fpe^ittedv^t ^h^,,discretipn ;; of ; the : .Contrapting/Qff icer^/^Ml beamings, 
Ahall Improperly; .al;igne4:;and v; pr,Qvided r -with, 'a .suitable; .means',' I 'or/ : 

■ -lubrication,:; Antl-f »iqtiDn,-bear4nga . shall, be/so/ins'talled a^. \tp. provide 
for retention;, of ..fcb,er .lubricant ,and ; ; .to .exclude. 4irt .and' grit^ '". -'. ', "'- .".^. ;, 

■■' ■ . ;';•>- 'if;h ^t-:-;jPgptect4p n -of, MacMned^^ irfayes^ /-. /.(l).. ..Machin^f inisiied 
surfaces? -shall M-thprpughly, cleaned.- .of foreif-n natter./' Rinishedv^s^r <- 
faces': , of >large^pa&t« ,and ;.^hex. ; surfaces, shall^ 

pads or other suitable means. Unassembled pins and bolts sHali "be!/ 
oiled and wrapped with moisture resistant paper or protected by other 
approved; mesas . , .;;,;■:-,,:; . .. : - ■ _■ v; r ^. r .;i,. -,- -...-.,.,.-.,,.■-. ... 

.- :■.'.■■■ r /-v(£-) :rSinishe4-s«rfa;Qes.pf ferrous metals/to. be in„bQlted 
contact qshalVibe-wa shed- with a : , rus.t, inhibitor and . given one -thin -coat 
of white or blue ,lead< -and;, tuqg -oil,/ : . > '.' '. ..',!,,.. ,/.'.../ / /;. ;,'//.", 

;; '■< * " ; - ; -"■'"'■■■■ : :'-:;--^(3) ■■finished -surfaces, -of , ferrous metals which will be 
^eixposed -after installation, ■shall .be. painted >as' -specified ' in .Section, 

:"-PA-I.HKKJ^-:.;;-.:-: ; ; ;: ,-,,, ', ,. ; , : . : . / ( // /■'-/":/.'//'" 

" : "- ' -' ■'■ :■• $ .n, Lubrication ; ..-. T ■'. .-, ihe,, arrangement " and details/ forf lubrication 
are sbowh ^ofi;;the~ drawings-; or ; , otherwise, specified...- .Before /erection, or 
assembly,:: all -bearing; surfaces , shall be- thoroughly cleaned.. and/lubricated 
with approved, 5 high; grade,., oil,, After assembly, .ail lubricating : systems 
shall.:-.he J -.-filled;with.r. the,- lubricant, specified.' //. /.//'./ /".'/// 

31-C8. STEEL WALL ARMORIKG AM) PROTECTION ANGLES'. --' : Steel wall 
■artspri.n^-a,nd.-:-prio*.ection. -angles; r-equired ..for the protection of concrete 
work ..shall-. be; rer@cted; true tp- line and,, grade within the tolerances .. 
specified ^elow^riThje, edges, of exposed, faces inay. have a vertical 6r_ 
"horizontal: -distortion, from ,a straight, line', not, greater ;tha.n';/6S5. :inch 
per .Toot of: lengthy iproviqed^ ,-that, -distortion . for a ny ,s ingle piece .shall 
not esiceed'-.l/U^inch-; rand...provided,-;that whe,n the warp.'is '.greater .than . 
l/l6'4:ineh-. : a.n e^ra^-atjch-orhple .-shall be ..drilled- near , the .pr/per ' corner . 
and:-ttoe' ■piece, ./dr awn- -Into position, thereby., - All :bolt.-.he'ads". on. the"/'' 
exposed face shall be countersunk and fitted or ground, so that the 
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heads are flush with the finished surface. Joints "between abutting 
sections shall "be square and flush and the butting ends shall be 
sawed or otherwise made, smooth and regular. 

.31-09., METALLIC' COATIKGS . - a. ; Zinc. Coatings ■ - Zinc coatings 
shall be : applied in a manner and of ""a thickness and quality conforming 
to ASTM specification A123-h7 . 

b. Repair of Zinc '_ Coat ings . - All zinc coatings that have 
been damaged in handling or transporting or in welding, installing or 
bolting shall be repaired by the application of a thick paste made 
from galvanizing repair compound conforming' to Federal Specification 
O-G-93 and water. Covers to be. repaired shall be cleaned thoroughly, 
including- removal of, slag on welds, before the paste is applied. Sur- 
faces to be coated with paste shall be heated with a torch so that 
all metallic? in the paste will be melted when applied to the heated 
surface. Extreme care shall be taken to see. that adjacent zinc-coated 
surfaces are.' not damaged by torch. Molten metal shall be spread 
uniformly over, all surfaces to be coated and the excess metal wiped 
off.,,...;' . ■■ ■ ' 

31-10. CASTIKGS AND FGRGIMJS, - a. General. - Each casting 
shall have the mark number cast upon it. Each casting shall have the 
heat number stamped or cast upon it. - Each forging shall have the 
mark number stamped upon it. Dimensions of castings shown on the 
■approved shop drawings will be the. finish dimensions. 

' b. Castings . - Repairs to castings shall not be made with- 
out the knowledge and prior approval of the Contracting Officer. Where 
repair welding is permitted, . it shall be performed in accordance with 
the requirements of paragraph 31-03© (6)- Warped or otherwise dis- 
torted castings or castings that are oversize to such an extent as 
will interfere with proper fit with other parts of the machinery 
will be rejected. The structure of the metal in the castings shall 
be homogeneous and free from excessive nonmetallic inclusions. 
Excessive segregation of impurities or alloys at critical points 
in a casting will be cause for its rejection, 

31-11. PATTERNS. - In the construction of patterns, care shall 
be taken to avoid sharp corners or abrupt changes in cross section, 
and ample fillets shall be used. . The,' contractor shall add such draft 
and increases in pattern thicknesses as will conform to his standard 
foundry practice and as may be necessary to insure that all metal 
thicknesses of the finished castings will be in accordance with the 






31-12. LISOS OP MATERIALS. - The contractor shall furnish the 
Contracting Officer with six copies of all purchase orders, mill orders, 
shop orders for materials, and, work orders, including all orders placed 
or extended by each supplier. Where Mil tests are required, the 
purchase orders shall contain the test site address and the name of 
the testing agency. : The contractor shall also furnish a shipping bill 
or memorandum of each shipment of finished pieces or members" to the 
?u° *fv"h ? ivins the de sif?;nation mark and weight of each piece, 
the mimber-of piedes? -'the'/tetal weighs/^ if ^hipped^y rail in 

<™ "?vS**f '■ .--^.^ :^^ iie ^ ; $rottpt ly to fthe ^Contract ing,Of f icer . 

f ':''';3J-*3;; SHO^^SEMBLTfv ^- Unless -oth#rwise-'specified > each* -machinery 
and structurar^uMt-furnished^hWil be assembled 4n"the, shop to- ' ^ 

ttttl *^ h t ,° TTeCtneSB ° f the ■ «******±<Sn andr^atching.of.the component 
TZ- ■ ^ .Frances shall not exceed those shown on the drawings 

arid;eaeh:-:unit;;assemblea^haii be^ closely checked to insure that all 
necessary Clearances 'have been 'prodded. and ^tha^Mndini: "does-; not occur 
ln^ny^pying-part^^'^ssembly-ahd disassembly work shall be . Performed ■-, 
in the;presence-of-a Government inspector, -unless: waived- in vritinp- - 
by the .Gontractihg ; Off ice:r > ^and any 'errors^ defects- disclosed -.shall- « 
2*S?8^ *?# If ?SW by ^ he tractor, without cost to the Government. 
! i ? e ^^?!f? ffibly : f ^' shJ ^ e ^^mm^.m^:-0f a- machine'" .or- structure . 
shal^bj^tch^rkea^to-facilitate erection- in theVfield..:, The.. location 

, ! tc f mTks ■■.^h!all-.^^haieated-by .circling. with. a ring ; of whiter ■ - 
difeltS^^S :f°?r COat ° f , ]?aitlt has ^enapplied, or as otherwise ". 

shallS^^^ 
a *J ' ? ? ^- thoroughly] ^ ail-packing > compounds , -rust , , dirt, . grit-, . 

cleaned, -and all enclose chambers ; or passages examined .to make sure: -.■■■ 
that; they |re;f ree : f rom -l^uricus-i materials . . : : Where : unit* . bv, items '=' ■■ ■■ 
^ e + s^PeJ : as- assemblies' they 1 will be- Inspected- by a representative ' - 
^^^ C ^%^^ Vri ° r ' : ^ : ^allation,: ' Disassembly,, cleaning 
?£ 4-' -f ,° A , Wl11 ' n0t -' be '' Quired except". where there- i B; indication- 
ttat?;-«£c^:*o^ clea . and/ ,.. : 

'S ? ?r^'l^f ed ^ &Mi ^^ ":a»e top ofi all^teer floor plating';,-: 
shall; be installed .flwslv -with: abutting curb surfaces:..- Sttllson - - '■ ■-"■■ 
wenches, /-cold- chisels',:: or-othSr tools:: likely: 1 6 v cause: injury -^ the- : 
S ^. ace °f -^s-, :huts,:W: ^ther^ parts -stfeil. -not bemused for the work- : 
of- assembling^ and tightening.' parts V ^lolts^andv .screws - shall: /be: tightened 
firmly and uniformly, but care shall be; taken- aoti feoverstress t£-- = 
u*-S"J? USing excessive force °r wrenches of excessive length. When 

^i^V-iiS^ the ^rmer 

shall -bet placW-f ire*' and : follbVfed 'by the : latter Z breads of , all-bolts , 

Driving ^nd-dViftin^olts^ ,. Y: ;;- ™ 



b. Alignment and Setting. - Each machinery or -.structural 
unit shall be accurately aligned by the use of steel shims, or other 
approved methods, so that no binding in any moving-parts of distortion 
of any members occurs before it is finally fastened in place. The 
alignment of all parts, with respect to each other shall be. true within 
the' respective tolerances required. The machines shall be set true 
to the elevations shown on! the drawings. \ 

' "■"''£* E lockinR and .Wedges. -■ All : blocking and wedges used for 
the- support, during installation, of parts to be grouted in shall be ^ 
removed' before final grouting, unless otherwise directed by the Con- 
tracting Officer. Blocking and wedges left in the foundation with 
the approval of the Contracting Officer shall be of steel or iron. 

a. Foundations and Gr out i ng^ - Concreting of sub-bases and 
frames, and'the final grouting under parts of machines shall, be in 
accordance with the procedures as specified 1 in Section,. CONCRETE./ 

■31-15. TESTS. A ED TRIALS . - a. General . - The contractor shall 
at his expense, perform analyses and tests to demonstrate that all '^ 
materials are in conformity with the specifications > except, where, 
such 'tests are waived in writing by the Contracting Officer. j Should 
the contractor desire to use stock materials, not manufactured spec- 
ifically f or the work covered by these specifications, he shall submit 
evidence satisfactory to the Contracting Officer that such material 
conforms to the requirements' of the specifications and detail tests 
of these materials will not be required, if so approved by the Con- 
tracting Officer. Tests, except where modified, shall be made as 
indicated in the respective detailed specifications or on the, drawings 
and, unless otherwise authorized, in the presence of the Contracting 
Officer . The contractor shall furnish the Contracting Officer certified 
reports in triplicate of all required 'analyses- and tests. The con- 
tractor shall furnish, to the Contracting Officer, upon request, 
specimens and samples for independent analysis and test, all properly 
labeled and prepared for shipment. 

k- Analysis of Mater ial . - The contractor shall furnish 
the Contracting Officer certificates listing the heat numbers and 
the chemical and physical properties of the metal from which each 
article or piece of material was made. There shall be furnished also, 
two lists; one from the shop showing what pieces or members are to 
be made from the material ordered, and. the-. Other from the mills showing 
what pieces or members are furnished from each heat or melt . 



wor k 3 J;f wh ,^l^^f / M)P ^ ME ^- - -a. Measurement. -- All Mt al- 
• S feeff sScS^"? ent ^.f^thervise ^cifically-prcvided elsewhere 
SaJuremenf wif 1 h^r 6 J / aU be Be * 8UWl f 0r ^ ent on; a P^nd basis 
■or assemblv all, It I I* T PUted Welghts > *> er fabricated piece 

■ Approved iL^v!- P16Ce f ° r the wiow- -tnetale as classified on the 
■TcoSietL sSf; e T P l f s ^ dic ^ed below, When measurement 

■ per fabric^ T* +*< be determined ™re readily by scale- weights 
per tabricated.or cast piece or assembly, the use of certified s^Ip 
weights may be approved as. the basis for measurement. ■, 

.- n v ".. i 1 ^ Computed Weights-, -. Computed we iriits for ravment 

on Se \hnnV e V CalCUl ^ ed ^ eightS Wd on the dimensions LSSSd 
be coluS on a th^- (5 , The /:. ight ^° f r ° lled Sh ^ es and- plates shall 
-, calculating tVTJlt\f ^ « mM Vei S hts and dimensions . - In 

fiUets wfl^S S fT e WeMS - The Wei ^t of castings,, including 

shoJ drawJiL be , c ^?* ed ° n th ? ^is .of- the- dimensions, shown on tte- 
■cashing ^ ', deduct1 ^ for a11 openl^e and cuts in the finished 

-^ e oS^ ^U,be used in: c .omputin g 

' : ?f 0n 1 C ^ in S s • ■ ,' -0.260 pounds 

-■■ Steel (Ml Compos it tons) 0. 283 pounds 

Copper, Bronze/ Brass; Nickel- 

■ Copper Alloy ... 0. 3 11 pounds 

; ^f a V ' — ■"■■ , ■ 0. 409 pounds - 

■' *}T%T '■'■■ : ' 0.1C0 pounds 

Ml Other Metals , 0.283 pounds -. . 

'Steel, Pipe- and -bought iron . . m.. .per foot based on 

computing weight as 
specified in Fed. Spec. 
WW-pJK)6a and WW-P-WHb, 
respectively 

^.^.^ v ^ ? cale We % h ts. - Unless otherwise specifically 
authorized shop scale weight measurements shall be made in the presence 

Is well T b SCtiRg ° fflCer - The Wei3ht ° f erection bolts nu?s- P washer3 • 
as well as boxes crates and other containers used for packing and 

not Z TrS^eTlt £* ^^ ™*"» **** transportation, will 
Ttlt I I ft \ the SCSle wei ^ hts - I* shall be the responsibility 

IllocSion n? fH 3 % ^ * ****** aB to "^ P^ible the correct 
to tS a^iLb? Cale Wel ? tS ° f lndlvl *«* «tal parts and ambers 
to the applicable payment classifications. Failure to comply with this 
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requirement, '..to ..the;, satisfaction of the Contracting" Officer,, will . 
necessitate measurement by computed weights. The weight of shop 
applied protective coatings will not be deducted from scale, weights. 

*>• Payments. - Payments for all metalwork, not: included 
under "other ite5s7~covered by this section,' will be made at 'the contract 
price per pound for each applicable- item of the Unit Price Schedule. 
The contract' prices will' include all costs for material and work for 
fabricating, shop and field painting," placing the iretals^ slown^on the 
drawings or required oy these specifications, and for. galvanic* ng 
or other' metallic coatings, unless' otherwise specif ied , 't?re payment 
is : based ohscale weights, no payment will be made ?■:<::' material in 
excess of a variation" of h percent for fabricated shjo^, bars, and. 
plates/ and 5 percent for castings and forgings, frori the nst weight 
as calculated from the dimensions shown on the approved shop drawings, 
unless otherwise : authorized by the Contracting Officer. Except where 
the payment item is specifically indicated on the drawings or specified 
herein/ 'no separate payment will be made for bolts, nuts, pins, washers, 
studs and strap hangers, and the cost of such items shall be included 
in the unit prices of items on which they are used. 

c. Part ial Payment . - Unless otherwise specified, partial 
payments for met'alwork which is covered by this section will be. 
included in the regular payment estimate, following delivery, acceptance 
and satisfactory storage of the material, provided that "such payments 
do not represent a disproportionate amount of the total funds available 
for the work to which the material pertains. Such payments will be 
determined on the basis of the contract unit price for the item, and 
the delivered cost of the material to the contractor. A sufficient 
amount will be retained to insure proper storage and installation of 
the material. If any material partially paid for is not protected in 
a satisfactory manner, the material will be protected by the Contracting 
Officer and any costs therefor will be borne by the contractor. (See 
paragraph GC-8, "Protection of Material and Work)". 
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..32-.; '■■.!.■ I;:.'.','. J ■;.'■>. :tv ■ ^ ;'« ' ."■:..;.. :,-.' .1 ;,-.;.: 

32-01, SCQIfU- --■' %ir^ consists < of < - .■-■,; ; n :■ -iv<,;. 

furnishing all plant, labor, equipment, appliances and materials and 
performing .all,. aerations., i*t. connection; With .excavation, drenching 
and fca^fmi^for^ar^to^ a&a ,-.,..■ : ri,.-> ."-.a 

appurtenant; :f% ccnne cribiohv with the. bMX&ing : ~ ?~-: : *'~ 

utiXitie^ : 5 ::^^$; owjtf4dg. il 4p|F L ^^ : /l»sijii4ing.B fexespt aa ; otherwise i^ ■..■,-:r.^-- '■*■'■■'. 
spe cif iie^ or iniiJL eat&d, u complete ,.;; as. .-shorn ; on,- the toswifigsoahd- . specif led--" 1 
hereinafter *..-,.. ■• ..,.-■:■ ,.>.-.■ ..-.-'* ■■^ ..-.;--": ■■■•:■■■. \^;C- '".■■'■;■■ ;■:./:■-«';:.■ ■'■.;;■ ,-/..;■-■'. .•:■. .v..: 

all e^avatibn_, ; ,qf, : eyer^ description and. i o£r,whatev!e j r'iSub.stajaces-.:-'. ■■-•• * iy;-. 

specified. During exca.^^o*i^^,«a^ialr;Suit.a'ble fior hackfiXMng-jsliall'.' ■•■■- 
he piled in an orderly manner a sufficient distance from the hanks of 
the trenc^ r .tq ; ^v£i4.qv«rlo^^ <iaye-ins. All 

excavate^ ^er4aXs.^^ r rei|uirg.d or /not isuitahlk i- f dr., ibac&ftULL ^'shatLl : &eU'-;; 
removed .and vaste^-ia-, specif ji^£paiXy«rea© as, .indicated 'on :-tBe '■- ■£■*$' '-■■--'■ 

he done as may he necessary to prevent janafiaBer. wa*ei?.f rant-, flowing into 
trenches or other excavation, and any water accumulating therein shall 
be reBB^^.b^pia^u^^^^^iiei: iW&m&,jRel6oo&ii. .fiuch: sheeting- and 

shoring' shall^he^dwe^-as-.-ma^-he; n#cesjs~a^'fprT'^^pSbtecS^ of the ..-yA:,,.J, 
work : and tm-p&i, safety ,qf; : personnel, -^icavaticja: shall; belfelSBBif i&l ^^' 
as stated, in. %cjbiqja,"%qa^tiqn- : ; ^.^^e.^;.^t , ^,«XQi^t..*hafc^TOulders■"^^■■;■^■-- '^i- 
measuring) qnjs : 'c^p J ^^,.Qr ; mQre ^;^^ffip i ';e]ml^be;.:Glassified>aS'-rock' -'■- 
excavation.;-... .,- ■?,>:, ,,.,.._ , v ,'l- r ..:,, T ,,. ;.■■,.■■:■■■■• - ,■■?-,■;■ .;.-,>.• i-.:'^ ;?rij- '■■ ;/ :ri :■■.->•: : '...i .^f.' 1 '- '■-.>•■; 

lis .v. ^eac;h. ; ExcayatiQ|i.; . T; ^enche-.s ^b«ll; ; be:of .neces-sary;^ v- ; ' r '■'-'■'— 
width for the proper laying of f.*fee J ..;P^e.;a& : specified), in others sections'- ■' 
for the particular utility, and the banks shall be as nearly vertical 
as practicably 2he,, bottp% of thfc ; £reashe& shall be, accurately; graded"' 
to provide unif orm, bearing raail ssppoj^:;ior/;eflchiSeetion of th^pipe^on £■■;'-> 
undisturbed SQil :: ,at:.eyerX:.pqtot t along i$$ entire '-length>Iexeept for>, the- 1 : ■ . 
^^X^^cP^.r-lR^^^^ B ^^9^liiti:iii necessary;' to excavate f&*--v-;. f - - ■ 
P i P?.v>^is,^id;fqr the,,^ope^. ; seaiiBg- o#.-,pip e :.^o.ints.. ^SelX. hole© 4&&'jw- 
depressions -f or , joints j sha|x :; be.--rexcavated.:'nO;t larger.--'than .aeees^ary'"f or '■ ' 
properly making. the -par^ulaj?- -type (3|r4p^t..,.;;Except ; .where: ; bearoeK or : s '---- 
boulders^ .are , r en|:ountere_d ? ','c>re : .-shaJ4, .be- tafeg$ hot-, to.; excavate below the ' ■'■■ 
depths, .d^^caiid..:;. ; Where : ,£edrqck ^s eneounibered^; the-bedrock : shall -be- .-. 'I' 1 - 
excavat|^^.,^ r :m^mumH©v^r ; d©||t4^ ,6^$nehes^below: -the ■ tien^h depths '..-> ■*<' '■' 
indi^ated.^JbV^ the':robk; ; ■ - ,■"*■■■'■- 

excavaH£iqn^;_U)^^^ ^ U€ toJiemovaX.-ef.- ;.. ■-' ■ - : 

boulders," shall "be backfilled with compacted pervious backfill in 

32-1 ' k9 



■ **v ■ - " 



accordance with the applicable requirements of Section 7. 'Whenever 
wet or otherwise unstable soil that is. incapable, of properly supporting 
the pipe, as determined by the -Contracting ; Officer,'.' is encountered in 
the bottom of the trench, such soil shall be' removed to the depth re- 
quired and the trench shall be backfilled to the proper grade with 
compacted pervious backfill in accordance with the ..applicable re- 
quirements of Section 7* Special requirements are as follows: 

-, ' (l) Sewers, 'Culverts and Drains. -.For' sewers, culverts, 
and drains, the width of the trench' at and below the top of the pipe, . 
shall be such that the clear space between the barrel of the pipe and 
the trench will shall not exceed 8 inches on either side of the pipe. 
The< width of the trench above that level may be as wide as necessary 
for sheeting and bracing and performance of the work. The bottom of 
the trench shall be rounded so that at least the bottom qxtafirant of.ttes 
pipe shall ire'st' f irinly on undisturbed soil for as .nearly the. full 
length of the ■'■barrel : proper' a"s : jointing operations will permit. This 
part of the ■'excavation' shall be' done iuajiuaJLly only a. f.ew feet in advance 
of the^ipe: 'laying' by men skilled in this type of. work, . .\ . .'.:'., 

- : (2) Water Supply System. - Trenches for water lines 
shall be of a depth that will pro vide the minimum cover of 5' -0'! over 
the top of the pipe measured from the existing ground surface or the. 
indicated finished grade, whichever is lower, and avoid, interference of 
the water lines with other utilities. 

c. Excavation for Appurtenances . - Excavation for manholes, 
tanks, valve boxes, and similar structures shall be sufficient to 
leave at least 12 inches in the clear between their outer surfaces and 
the excavated surface of timber which may be used to hold and protect 
the banks, Any overdepth excavation below such' appurtenances that has 
not been directed by the Contracting Officer shall be considered as 
unauthorized and shall be backfilled to the desired grade in accordance 
with the applicable requirements of Section 7, or, with concrete as 
directed and at the expense of the contractor. 

32^03. ' BACKPItLIHG. - The trenches shall not be backfilled 
until all specified tests are performed and until the utilities 
systems, as installed, conform to the requirements specified in 
the several sections covering the installation of the various utilities.. 
Where, in- the opinion of- the Contracting Officer, damage, is likely to re- 
sult from' withdrawing the sheeting,the 'sheeting shall be left in place 
and the contract price will be adjusted accordingly. The trenches 



inches removed for compacted backfill. It sfaa^be; deposited] In ■ *f*ineh 
layers ana ti^rqi^^^m^<^BT^V^''iSc^a^^;vr^ $he/#ipel£rr'ofcher-: ... 
^•taMllties hits'- a £©ye |y.©f &©* itesfi^ianWir'e^tr^^ 
the rein&i£a^e&£jfe^ 

trencite's'^^.'ijl'e ^Qf^a ■Jw^&Q$pv i o£- ; &ther aB3Ep^i^'"'^^^^.- ;i ^ € ^ s '- iatbe?! '" 
wi^ ;? d&e$^d£,..£q 4a^*a?S-'.fl« datcage 'M p^pesV^Jbi?, ^^f'aj^; ; ofi:^t^ iMJcbm- 
pa^ea ; ''^Q!ti£eill'. sliall .b.e ^mpjmded-aba^e 'ther required grade andJtbe^^ 1 
•ba'oJEf^l -'"iiari "be' compacted with k coverages of a thread of a crawler 
type tractor traveling lengthwise of the trench. , The, surface of the 

backf ill shall he lef^,in ; ;a mbunde^^^di^i^^^lV^^S 1 '^^^ 176 ^®'' . 
where ihe/ : ^Mds,>iil,'-h^ : ,sB^jothed'"bff duricg' grading. Portions.- of ■■■-'"' 
treacles ? across' area's" to he paved and foundation areas for curbs , 
sidewalks, concrete slabs and other structures and other areas where , 
in the opinion of the Contracting Officer/ a compaction is required to 
prevent settlement detrimental to a structure shall be backfilled as 
specified above , except that the backfill for the entire depth of the 
trench shall be ajreaa in 4-inch -layers and each layer shall be compacted 
by k coverages of approved ptver tampers. Backfill for drainage and 
appurtenant structures shall be as specified for backfill around and 
over pipes. If no pipes adjoin the structure, backfill shall be as 
specified above for backfill over pipes after the two foot cover is 
placed. Uncompacted backfill under tanks and overhanging portions of 
structures shall be placed in a manner to insure complete filling of 
the excavated area. 

32-0^. MEASUREMENT AND PAYMENT. - a. Trench Excavation - Earth. and 
Backfill. - No separate payment will be~made for unclassified 
excavation or backfill or refill required forvthe construction of under- 
ground utilities, drains and culverts and all costs thereof shall be in- 
cluded in the applicable contract unit or lump sum prices for the specific 
utility or drainage system or culverts or appurtenant structure. Payment 
of thes© items will constitute full compensation for excavation (except 
classified rock) and backfilling, including the additional width of ex- 
cavation at manholes and similar structures, placement of bedding 
materials, and including the furnishing, placing and removal of sheeting 
and bracing, and all incidentals nesesssry to complete the work required 
by this section of the specifications. 

b. Trench Excavation - Rock. - The quantity of rock excava- 
tion to be paid for will be the number of cubic yards of actual total 
volume of boulders greater than 1 cubic yard in size removed during 
the excavation operations and the volume of acceptably excavated bedrock 
material as hereinbefore specified and defined as rock excavation, measured 
in its original position, and computed by allowing a 30-inch width of ex- 
cavation of bedrock. The measurement will include authorized overdepth 
rock excavtlon. In rock excavation for^ manholes and other appurtenances, 
one foot will be allowed outside of the' wall lines of the structures. 
Payment for rock excavation will be made at the applicable contract unit 
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price for "Bock Excavation General", for the specific site of- -the. work 
and will include all necessary drilling and blasting-, and all - .■ . .; 
incidental's necessary to satisfactorily excavate and dispose of • . 
authorizedvrock excavation. No extra payment will be made for the* ; - 
placement of bedding materials and these costs shall be included .in - ;i 
the applicable contract, unit price per cubic yard &f Bock .Exmy^tim 
General, ' ■:'■■':':'■■ : - : ":'■■■, 

■ c * Sheeting Left in Place , - In the event sheeting-.. is -.. ■■ 
directed to be ' "left -*Un place f "a. suitable adjustment will- be in ;the.. : 
contract, . ; - ■■■- r >- .' ''■;:. ■.'-.':-■ 
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.■..:? .^■'■■■-- "■■': ' "" ■ ■-section ; 33 : '" 

.,. . , : .MISC£auLABEOt&^ . ; -/Z-_ 

-■' s :Jv ' Ae ;^ ' i ',\r{^m^l^ aod .88' '1JhiRi, ; .$3*" ; 4»93->:) - ' ;; .'^.''V^,;- ".-.; 

:. ; 33-01. ' SCOPE. - The work covered ."by. this section. of' ihe; specif i - 
catlbns -consists in furnishing all plant , labor ., .equipment/ appliances, 
and material's^ '.and .,£nj performing all operations in connection with 
miscellaneous ''work' items- listed "below, complete, in strict accordance 
with this section of the specif ications , and the.: {applicable drawings* v 
and subject to the tenas ; :and'< eonditiotfs.^ of .the . contract .' 

33-02. TILE GAGES. - a. General. -.The contractor shall .install 

the tile gages, at the locations and in accordance with the design and ; . 
dimehsiohs 'shown. on the : . drawings.- ■ ■.. i,\. ..'■■-. -, ..' .- r .J 

".'.'.:■■■■-'• :; b.; ' : Cdpst r uct ioa-r. > ^ The tile gages shall be erected in sections 
< a©; £hown on the' drawings, and shall be constructed of black figures on 
glazed white field of ceramic tile of standard manufacture . '.The tile ■ 
shall be assembled by pasting on "sheets' of paper in panels- of "1. foot .,,„ 
lengths;' a sifflpie shall : be, furnished to the Contracting Officer for 
^approval before "erection. . Figure sheets; .aa,, received, from the manufacturers 
shall -be- placed in an accurate mold on "a glass plate and- backed with 
cement -'mortar about 1-1/2 inch thick; the mortar shall be i't to 1 
mixture -of cement and sand of suitable consistency when combined with 
water, and shall be reinforced with expanded metal. or wife fabric. 
Reinforcing shall extend beyond both edges of the-; mortar to form ..- 
anchorages- as ^shpwn-ron" the drawings.^' , After final-set, molds' shall be 
removed ahdrthe", panels.; shall .be'cfedd^b^.ljmnersipn.ln water for a ^ .,. - . . 
period of 1 10; d^s'/ v , The tile .'panels m% b'e, prepared;, in 7 convenient lengths 
of . even' feet . '' y". " _ : -;.-..-. ■: ; -;;- : ^t' 'y v _ .,.,'.. ;;; -. - -.,t*v. ;■■ -v^'-" •■'-•*■ - """' 

c. Payment . - Payment for the 1?ile gages ^;^^clfie : d.. above,- 

complete and accepted ,.■ will cbe^'ade^ lunjp, ,.v 

sum prides" fo^''';it.^-'.Kbi.'-;;7?-i '-Tile Gageg",;, ;apdV^all^include- : -a^.,'costs ; ■; -. , 
in connection. 'thereyith,. including 'cbs^ 
ing panels and!' reinforcements^- -' ' } '.■';"- .■""".'r-,- .:...;-.;-! ; ""- :j i ' !l " : .'~ :.:'.: 

33-03 ^ ;: ''CE^ : ilM-| r ^im^-^ F^TV -'a. General . - Chain link 
fencing four feet" in" height shall be installed where and as shown on 
the drawings. Fencing shall be braced at changes in direction at ends, 
and where 4-foot fencing meets 7-foot transformer pea fencing in accord- 
ance with manufacturer's recommendations. 

b. Material and Description . - (l) Posts shall be galvanized 
and shall be in accordance with Federal Specification RR-F-I83. Line 
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posts shall "be 2" O.D. tubular steel pipe weighing at least 2.7 lbs, per 
lin. ft. Top railings shall be 1-5/8" O.D, tubular steel pipe weighing 
at least 2.28 pounds per linear foot. End/ corner' and angle posts shall 
be 3 inch O.D. tubular steel pipe weighing at least 5.79 pounds per 
linear foot. The line posts shall be spaced not more than 10 feet on 
centers and embedded in the manner and depth shown on the drawings. All 
posts shall have an ornamental ball top. 

(2) The: if fencing fabric shall conform to the requirements 
of Federal Specification KR-F- 191a, Type A. The fabric shall be 

made of £ inch diamond mesh (4 foot high) chain link, galvanized steel ' 
wire fencing, No. 9 gage. The fencing shall be set to "line and grade 
as shown on the drawings or as directed. Both edges of the fabric shall 
have a knuckled finish. The fence shall have top rail not, less than 
1-5/8 inches (2.28 pounds per linear foot) nominal outside diameter, 
galvanized, tubular steel' pipe. • Tension wire along bottom of fabric, 
shall be zinc coated No. 6 or 7 coil spring wire. ""' 

(3) Aluminum fabric' ties : of suitable gage shall be pro- 
vided for attaching the wire mesh to ' the posts'. 

(4) -The fencing shall be constructed and installed as . . . 
herein specified and in accordance with the best methods for workman- 
ship . adopted. for this' type of work in accordance with 'manufacturers 1 
instructions and. shall- be pursued to a satisfactory completion, as" approved 
by the Contracting .Officer. ■■■.■■■"." 

c.. .Payment;'."'- Payment for funishing and installing if foot 
high chain link, .fencing will be made- at the applicable contract unit prices 
per lineal, foot for Item , No. 90, ; "Chain link Fencing - 4' Feet High",. 
measured along the fence line between the end posts.' ' The contract price 
shall .include: all -costs in connection with earth 7 and' rock excavation, 
concrete foundations, and grouting sockets. 

33-0^. CHAIN -LINK' FENCING 7 -FEET; -•■"■'"'&.-'■" General . - Chain link 
fencing, 6 feet in height -with one foot extension; arm, including gage, 
shall be installed where, and as shown- on- the drawings'' for the transformer/ 
pen. Fencing, shall conform to Drawing No.'''40-io"'-03j attached at end of 
Section. Fencing shall be braced at gate and corners " in accordance 
with the manufacturer's recommendations. 

b. .. Materials '. 1 :- (1) -All 'materials including' posts shall' be 
galvanized and shall be in accordance with tHe applicable" requirements 
of Federal Specif icatioh RR-F-I83. --Line' posts shall be 2-1/2 inch O.D. 
tubular steel pipe weighing at least 3.65 pounds per linear foot or ' 
2-1/4 inch H section not less than 4.1 lbs per linear foot. Railings 



pounds per linear foot. End and corner posts and gate posts shall be 
3 inch 0.D* tubular steel pipe' weighing at least 5-79 lbs., per linear 
foot. The line posts shall be spaced not more than 10 feet on centers 
: and embedded in the manner' and depth shown on the drawings. 

(2) The fencing fabric shall conform to the requirements 
of Federal Specification RR-F-191a, Type A. The. fabric shall be made 
•of -:2 inch diamond siesb, ■ 6 feet in height } .' chain link galvanized' steel 
wire -fencing, Mb* '9 gage- The fencing snail be set to line and .grade as 
■showii-.on the drawings ~or- as direct e'd. Both ends of the fabric shall 
.have a twisted and barbed top and "bott cm edges/ Barbed wire shall be 
k- point barbed -wire. ' 

' £• Instal lation. - (1) General' - The fence shall follow 
■the profiles of the ground. Depressions shall be filled with fabric or 
Compacted earth fill. In the event fill is provided, it; shall not 
interfere with natural ground drainage. Bottom edge of fabric shall 
be, two inches above ground, concrete, or fill as the case may be. 

(2) Fence. - Posts shall be set in concrete or leaded 
into sockets, as applicable,, at approximately 10 foot intervals as 

. shown on the drawings. Bases shall extend at least 4'-0" below grade. 

The fabric shall be stretched to. give proper tension and shall be 
-attached to rails with Ho. 6 gage aluminum bands, and attached with 
mot less -than six Efo. 6 gage aluminum bands to every intermediate post. 

Extension arms shall be provided for all fencing. 

(3) Gate. - Gate shall be of width noted on the draw- 
ings and constructed with malleable iron fittings, securely braced and 
trussed up with -welded connections. Gate shall he provided with a 
positive stop. Gate shall be filled with fabric to' match fencing and 
shall have 3 strands of barbed wire. Gate shall be equipped with pivot 
type malleable iron hinges and brass padlock. Gate shall be provided 
with fork latch with provisions for padlocking. Padlock (Type EPC, 
size 2-ihch with chain) shall be provided for gate, 

{h) Terminal Posts. - Terminal posts shall be fastened 
.with steel' stretcher bar bands and 3/8 inch diameter rods with turn- 
buckles. Tension bars shall be 3/l6 inch by 3/16 inch by 3A inch 
high carbon steel attached to terminal posts by means of beveled edged 
'bands » < -■'■■''' 

(5) Concrete. - The concrete shall be well rodded, 
spaded, and tamped as necessary. 

d/ Payment ; - Ho. separate "payment will be made for the work 
specified in this paragraph ardpayment for furnishing and installing 



33-3 



chain link fencing 7 feet high,, including gate, will he included in the 
lump sum contract price for Item No. 87., "Electrical Work, Exterior". 

33-05- FLAGPOLE' AND BASE. - a. Genera l. - The contractor shall 
install the flagpole and base, as-' shown on the drawings and- as specified 
and shall . construct concrete .walk as- shown. - 

■ h^ . Materia l. - ■• The base shall he constructed of reinforced 
concrete conforming to the requirements of Section 10, CONCRETE. The 
flagpole shall he. machine -made- of; 6063-16 seamless cold drawn aluminum 
of 3/16 Inch wall, thickness and have -a uniform conical taper : through- 
out the tapered portion. Oh ©' pole shall have a smooth uninterrupted 
exterior surface without' visible joints- or offsets,- shall have- a'machined 
satin -brush'- f: J _n:ish:- and- shall be shipped in one piece. : ' Accessories' to 
be furnished 'tr; "ths contractor include i- 1 . A l^-gage' aluriiiiw?!' 3-inch diameter 
satin finished ball; an alminum body non- fouling ''truok revolving- on 
an aluminum spindle with ba.:,I race and stainless steel balls, fitted 
with two-' : 2-3/8" inch diameter aluminum sheaves rot at :L:-?g orf: 3/8 inch dural 
pins; .two' set & of 5/l6 .-inch diameter' #10 cotton braiaed rope halyards 
each with -two aluminum, snaps for securing to flag;- two 9-inch : cast ■ 
aluminum' cleats each attached- to the- pole with flat head dural' machine 
screws. 'All aluminum surfaces shall' have a heavily waxed finish." : 

'£* Constr uction Methods . --The flagpole shall be set in the 
concrete foundation as indicated on the drawings-.' The erection of the 
.flagpole -shall' be in' strict accordance with the manufacturer's specifi- 
cations'. .-■-■>;• 

d i ■ :■■ Fla gpole Base , : - -The forms shall- be removed- as -soon as 
practicable. The exposed surfaces shall be thoroughly wetted and rubbed 
with Ho. 20 corundum stones. The lather that works upon the surface 
-shall be removed by brushing and washing. Small voids in the surface 
shall be filled with ; a mortar composed of one part cement and two' parts 
of the same sand: used in the concrete. The mortar shall be worked into 
the surface with the corundum stones so that no appreciable thickness 
of coating remains. After a period of approximately h weeks j the sur- 
faces shall again be thoroughly wetted and rubbed down with No. 2k- corun- 
dum stones. The lather' that works up shall be removed with a clean' 
wet brush. 

£* Grounding. - The flagpoles shall be- grounded as indicated 
on the drawings. ■ The two-hole bi -metallic tongue terminal lug shall be 
attached to the flagpole using dural machine bolts. 

f . Payment . - Payment will be made at the contract lump sum 
price for Item No. 92, "Flagpole" and which price shall include all 



costs ; of , .excavation t^^f^^p4^,:vpS^0^^*^^k^ t ^feectiiig^ ; .. ■, 
c leaning the.; f lagp&Ie- and - ■construction, ' 0f .., e^p Jet e ■■ 'base and' : - concrete • Ji 
walk 4np^uding ; ; cement, .concrete, ;teinf^rc^g :t §t.e^l ; and grouediijg.-;; . *■ : - : 

33-06. LOG BOOM. - a. - General .' - The 'contractor shall finish, 
construct r and erect log. bopm; at the,,. lo.cation ; %stream of the, .dam. as . ; 

indicated >on the' drawings* ;:■ Concrete v s2aLi. ; cdnf &&&-' to the requirements-:.; - 
of Section "CONCRETE'.''. '' : " 1,' '..,.. /'' :; - ' "■ ' : :-;' -:;'""' ■ 

o- b.- Materials ... - <(1) . Boom, logs shall "be white pine. or spruce . 
having,, a miniimm .diameter of' 10. inches ; at the tip and shall he. furnished"' 
in 18 foot to; 20 foot*., lengths v;- except the maximum length stiair-'be 
reduced tp; follow- final..- finish: grade: and permanent pool elevations, and 
to avoid/abrupt ';-phangeey -and shall be bored with a 2-1 Ik inch holes 5 at 
each end. .^ :: .|j3gs, shall. : be; souniiv. straight, free froprot, aXid - shall' be 
approved. p^Aor-.tp use.; :'^fo' the extent such logs are available, the con-, 
tractor shall use logs obtained in. Jfche course- of ' clearing operations. 
The steel piles and anchors shall be the size indicated Qn the drawings. 
IHaesfceel fhali ; epnform tO'.Peder,al. Specif icatibn'QQ-S^la. for "Steel; 
Structural /(including -Steel for: 'Cold Flanging) and'*;Steel Rivet; .'(for:) ;. - 
ships other, fthan; Naval -Vessels ". ■ ' :: ; '' : , "■ ' ' 

■ ■ (2) - Boom' -cable -shall be new 3/4 inch galvanized wire,; v :-'.:■ 
rope -3 .strandj; 7 wires-, to the .fstrand/ .conforming- to the requirements: ?.-.; ■ r 
of Federal Specification RR-R- 571a for "Rope, Wire", ■ Type III, 'preformed. 

43). Boom, chains: shall -be fabricated, from 1/2 .inch .galvan- 
ized stock, : appr.a-jcimat.ely: 5.-I/2 • feet- -lonfe, overall,'' simiiar' and" approved 
equal to American Chain Co., Type "B".' The rings and toggles shall 
meet the same specifications for the boom chains. ...... 

■ £* ■ Construct ionr i 1 .^ -f~ A hole approximately -.2 -1/4. inch iri ''diameter 
shall be bored through ■ each . end of • the : log . " The log shall -be CQnhected:-^-' ' 
end to end by passing the f boom efcaifis-' through the bored.: holes and :! tiie^^'' c ' 
whole assembly ^ reinf orced'iby- threading the i; 3/4- inch wire roper thro-ugh^;'. r''- : 
the rings of the boom., chains ^r-rThe.- ends -of -the cable-shall be anchored'' ; Li ; 
to the steel piles embedded - in concrete or earth, -as shown on' the ■" ■■''•'■;'. 
drawings. ■ ', ' ■', •■-.■•-■;>':;::■:■ ':■: ■ : ■ i • y: - r '-. • :■■■■■■■■ ■'/ ., ' ; /" v 

§;• Payment . - Faymetit ; for :'th# Ibg'bobms 'complete as specified, > 
will be. made at the-; : cont rapt: lump '.sum price.: for- Item No. :: 93, "Log Boom"!,,/, 
and "shall include all -posts in connect ion'' 'therewith," including all , """ ' 
metallic items,, painting and: end anchor ages 1 / ■-'-'' --' r V/.;, ;.K,: ■. 

33,-07;:.. HIGHWAY < GI2AHD 'RAIL AND:- G^lffi PpST5V--/ ' 'Highway,,, c able ; • guard ; ' ,;. 
rail and guard posts, .shall : be- installed ."whe'rey and' aS'indicated' oh; the, '. 

drawings... .:;><<■ . -V . ■;'■'■;::'■:;.:■ ■ ,! ' '■' •:,.>'-* y-:-;^-':' v.-/-~ "-.."■■' 
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a. mghway Cable Guard Ba it-.- --..Highway, .cable guard rail shall 
be 2 cable type giiard rail (type C2.C j with 'concrete posts conforming 
to the requirements of Standard: Specifications for Highways and Bridges 
as issued by the Commonwealth of Massachusetts under Section E-2, except 
as - otherwise indicated on the drawings or specified.,; ' . 

^- Guard Posts . - Guard posts shall conform. to the, applic- 
able requirements, as specified above for highway guard rail, except 
as otherwise indicated on the drawings. 

c . Measurement and Payment . ■ -. '.'\ (1) , Guard 'Rail: measurement 
will be made by linear. foot of , cable, guard .rati satisfactorily installed 
measured between centerlines of', end posts. Payment -will be. at the 
contract unit price for. Item. 83, "Cable Guard. Rail" , which price shall 
include all costs in. connection with providing the guard rail complete 
with concrete, posts, including cement.,., accessories, bracing, I b.eam^. . 
end posts and concrete jaases^at Service and access bridges, excavation, 
backfill, painting and disposal, of surplus materials . 

" ' {2 ) Payment for'' guard' posts, . exclusive of thCBe . for .high- 
way guard rail, wil£ be made at the contract unit price' each for Item 
89, "Guard Posts" "far the number of posts installed and shall include 
all costs of excayuVion, backfill, painting and disposal of surplus 
materials except. fqr chains, ' attachments and padlocks. Chains, attach- 
ment s'.'and padloeka will be measured and paid for under Item, "Miscell- 
aneous Metals". 

33-08. PR$:cMt'COHCRETE CURB. - ,-■ All precast cement concrete curb 
(straight and uurved) shali be certified to conform to the requirements 
of this paragraph. ' ■ ... * 

■:'" Precast concrete curb shall .consist of air entrained concrete 
castings conforming to the size and' dimensions, shown on the plans. 
Straight and durved curb shall be cast in. standard lengths of 6 feet. ; 
Straight aai curved, curb : may be, .;. cast in lengths not less than k feet 
where necessary and as directed,- Qurb\ on a radius of 150 feet or less 
shall be cast to the . correct radius . . Portland, . .Cement shall . conform to 
Federal Specification SS-C-192d, Type I or Type II. Cement will. be. 
accepted on the basis of mill certificates of compliance with the Federal 
Specification.. Forms shall be metal or. wood. and shall be tight, rigid 
construction, true to shape and.. with., a smooth finish. Concrete forms 
may be, used if .approved by '.the Contracting Officer, Concrete shall be 
air entrained with a minimum' allowable compressive strength at 28 days 
of 3000 pounds per square inch. Air -entrained' concrete shall be 
designed for 5.5 percent air, ,ppon. removal.. from the forms, the top 
and eight inches of the face . shall " be rubbed with a carborundum brick. 



fections left lay the form. A cor}z-£X&8M?-4fo&.%<*ito&^ r -Vi&&$: to' j&Gk'^ 
all excess paste and to put a final finish on the curb resembling sand- 

^■&Varfe^< , $p$* : &cad&&. tfi^ickflXte^Mi^fj^sh. of^fe-^ai&iigs -shall be 
uni£c^p'*aa&' sh^^^tMS&ak^di^hose i6f ! M3Mm& wSrV'ih ^SaS 'p^i#i<&£. 

;;■ jEjMfesdiate'd^ afft&i? -lfi^sljii^^'the'^as*ings 'BhaSKL-be '^fnfjMly 1 eover;ed!%isdd 
fully cured under the double thicknes&'&lf s^urated !; burlap cm* by ; an- f ^ 
equivalent approved method for a period of 7 days at a temperature of 
note Insist tfraM^^d%re%s^- : ^T&3 -fciu&igp-' s&ail be ■^p3i*hbroiJghly satu- 

.'yarated^for. the-- entire ■ : euriagf p.etf&sd/ ■v^frneWmfy? thV dsafet'ing-s"' «bMl-' 
be wetted; iand -UaspeWesa; -for :'<Jr%,zi^s^'atiy-ev^fehce^^K^ictf 'witL^ ciause '■'' 

l?S]Jie:btiioni~ ■'■:■■..' f.':.;ii, lj :.■„•:' r :.!.:.'.-■; ihl.&r ■ ' : J-:.'.'.:> '^y:-': ::,:■<■:: ' ■, ■::'*::■*-:. ' ,i : : - ^s?} 

a. Gravel . - Gravel shall consist of hard, durable stone 
coarse sand,, uniformly graded from coarse to fine and containing no stone 
having any dimension greater than two (2) inches. The grading shall con- 
form to the following requirements: 

Passing 3/8 inch Sieve kO% min. 70$ max. 

Ho. ^ 25^ min. 50$ max. 

No. 200 % max. 

Not more than 3$ shall pass the 0.02 mm. 

b. Excavation . - The trench for the curb shall be excavated 
to a width of 18 inches . The subgrade of the trench shall be a depth 
below the proposed finish grade of the curb equal to 6 inches plus the 
depth of the curbstone. 'Whenever wet or otherwise unsuitable soil that 
is incapable of properly supporting the curbing, as determined by the 
Contracting Officer, is encountered in the bottom of the excavation, 
such soil shall be removed to the depth required and backfilled to the 
proper grade with coarse sand, fine gravel, or other suitable materials 
and thoroughly tamped. 

£* Curb Fo un dation . - The foundation for the curb shall con- 
sist of gravel spread upon the subgrade and, after being thoroughly com- 
pacted by tamping, shall be 6 inches in depth. 

d. Se tting C urb . - Upon the foundation additional gravel 
shall be spread as required and the precast concrete curb shall be set 
thereon. All spaces under the curbstones shall be filled with gravel, 
thoroughly rammed so that the curbstones will be completely supported 
throughout their length. The curb shall be set at the line and grade 
required as shown on the plans or as directed by the Contracting Officer. 
The curb castings shall be laid so as to not fit closer to each other at 
any point than l/k inch, and they shall not be farther apart than 1/2 inch. 

£* Protection . - The contractor shall protect the curb and 
keep them in first class condition until the completion of the entire 
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contract ,•: . Anyricurb which, is damaged at any time; previous, to ..final .. 
acceptance iof ..the. work ..shall -he . removed : , and replaced-,, with .a ~ satisfactory 
casting -at the/ :co.nt reactor: ';s rexpens.e.- .'•, :; .,. i < t .■-: ,; ■!■■-■■ ■■-■■■ ' ;- 

: ^ ^ - Backfil^ng *; ,.-■;■; , APfcer ;the .curbing 'Xs:;set> ; ^he;^.ace;,he^ween 
it - and 'the jwAll-. of ■ .the; French -shall ,be n f illed ,with-,gravei '^hor^gh|y r '■, .. I 
tamped/ -to -the 4ep^h.-!Sh«^fGnfthe. jplansj; care being .taken . not. -to, '.$£%$$#,-. 
the line or the • grade.' qM ;;the, -curb-.:. .■:- : v i; -, 1 :..-f ;. .,.';, ; ; ,, .. .. ; .,.;;..';' 'm-; '.■> 

- ■ < - : ■ :■ 'i ', & >■;■: s Payment ». ; : *s : Curb , ..wdjll -be . measured -.-by ' the linear , feet " q£ " ':. ' , 
curb .iitt'st ailed .and -accepted -measured along', /the - top ; of , ' curb to .the . neare gjt 
0.1 of -aofdo'tv .^ayroent. will'be. mad©; at ; ;the contract unit .price for . '. ; ;7 
Item 91, "Precast Concrete Curb", which price shali include furnishing- 
and placing curb, and excavation, gravel and backfilling. 
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:.; ■■ 4£Li\& ■'■■"■■ • : :,::[ J - ;;; ' SECTION :3tf.t';;r-v". t -;vl-;:.- ■•■ '..'■-. ..^■■^. 

--* 'UTHOTOT^ AMD. GABAQ& w-r r-wi'sc-lC 

""^'■iffi:. ^S&JPE'. '^'TSe'> work-covered -¥y Jthi ; s ^ecifcio^io^/tefce-, -sps.cific.a,-r 
tions consists in furnishing all labor, plant, eqiiipn^nt^, fflaterialt ■■-- 
and appliances, and performing all operations in connection with con- 
struction of : the 'OperatoVs^^ Parage : and -Utiliity gilding, 
coraple^ : Wi3 : ^tric1> abeo'rdana^ mtb:^Ms^©eetifcn /DfiS-ipee^ficatios&cO 
and the : ^pp^iica'bie ■dratf&ngsy' ana subject; to d>he : „ terEta -&m ;<soRdiMo$s u ^:: 
of '"il^'^jifeactV""^ 1 "^ ;■'■'' -^ v -^ '•-. ^'^'y'^'^ ■■■y : ■ fii \ '°' -' : ''™ "1; ; '' L ^^^ 

3U-02. DESCRIPTION OP !THE WORK. - a. General . - 2he buil<^*ps •&*. 
shall be of wood frame construction on concrete foundations, asphalt 
sh^gle : ¥oof ay- ^©¥cfete- and wood- flodrsyra-nd' shal^^^^ete^ ,witl| 
p$U^ni/-"n^ating/ ; %d -ie'iec'fcr-ieaa systeffiSV'^COTistracti^ 
lines/Wiihe^^ 

: ;>w^'>-r::-yc-i,;v^«v-c i ^-f^^t« i '«aaja!- fws£the :.road^t©ithte chouse a^'f^os ; i^ 
the hous'e^to ^he^^rage^sha^lbe--'^ 

Qu^Tt&rS^ r:aj :; -' f '" -"■'.•'' " ; '■;' :r; ' ; ; : ' y -'^ r ;'''' '~ : ' ,: ;: : ''' ; '/ ; ."^ ;: ' :: ' ; '-' /'-'"'' 'V';^-^'-^^ 

-^ >$M&. >mUWm$S Mb-m&mS-WRWmwm. <A a-. ^ ^pera^ . -.^f^,; 
fabVi^lftng-'iaeta^ tM&e*- partitions y; ?shopv£abr±aa^dv^<^ ■&&&%$&&?.:■ 
wrortgtft mtoti ratl&p' nietal ;: -stora doorsy metal: 3xM^ers^rifietal;Vent*l(a*o^,:', 
and'£hreshtfi&s % ant weathers-tripping. for-door^rdetai^d^^ibp^dr^ingS: , : ; 
supplement by ;: dWseriptiJve'^ata' shall be:: ; submit1^ffM^SProvftl^-; ■;,<.■■,:■.■ 
EaM^re ^hedules'Bhail' be .:gul3toitted for ^approval .prior, ;tQv^uiBhing*;;/- 

.>:^v^r-«^ ^:. Samples .l-:- ..Before delivery -of any -material ^P-:it^fe;^ite> ; ci;: 
ttoi- : ifbllbwing : Samples -shMl^be submitted-. for: approval'. b^^.~:u:-:^ i^-r-s;^ 

(l) All brick proposed for use in the above work; 

■?■./* J:/J' , :P;(s): Insula-tioff and .-tempered* 1^£S&^&t£i?s'. "h mi .:..■>? 



(3) Asphalt tile and linoleum. - Sam^^> -CQlo^:^hiEs^; ; : : ; 
and patterns shall be submitted for approval before the delivery of 

; any v tile/ : iiBbieuiB, -fell?;: primery 'cement and^edging^ri^.to^jthe 
project 'site\ : mriit ioats.sf of Compliance :shalti&e ^n^edjfbr^he. :;,■-, 
above ^ateriais' s -^re example; files' and *«b :*12 M X :li>'V ; pie£es- .-of ^linoleum 
sha^ be fu^ni^hed. -;;-'; ;:f; ::; -- ■-*:'■■; :u ;.:'f-':\ : . /;r ' : !:; tr : ) ''' i .^-f^'. : ? : 'i 

.•;■ -v:,.. ; ; r (H)>: : Gferamd -Tilev + Two ^ti*l*\.6t-vaXl;;ai^--ilW^^iifi?-5-?. 

: fdr-ecich : ebXof ;i usea^ ; -^.'-pieces ; o'f : each -t±le ^shape -used. v: : .0ne quaart,;. jv-;.-..- 

of adhesive" aM-'priraar; descriptive literature for ^accessories. : ;-.-: ,,-■ 

(5) Laminated Plastic. - Samples to show variation of 
standard colors compatible with linoleum furnished. 

(6) Flagstone. - Sample 6" % 6" to show color range. 



3k-0k. EXCAVATION, BACKFILLING AND GRADING. - a. General . - All 
work shall be executed to the lines and grades shown on the drawings. 
Shoring and unwatering the construction area shall conform to the 
applicable requirements of Section 3, EXCAVATION, and as stated below. 
Excavation shall be classified in Section 3 of these specifications except, 
that rock excavat ion shall include the removal of any boulder greater 
than 1 cubic yard in size. 

£• Grading . - The entire Utility Building Area, and the . 
Operators '""Quarters Area shall be rough graded under the applicable 
requirements of Sections 3.and 9 prior to excavation or fill for the 
building foundations.- Fill under Section 9 shall be brought up to the 
underside of subgrade for sand and gravel drainage fill under slabs and 
for topsoil- ■-■.':- ''.;■; 

;h, c. Excavation . — Excavations shall conform to the ..dimensions. 
and elevations, shown, on the.. drawings or as required for the construction 
Of features covered. in this section and shall include trenching for 
utility systems for the buildings to a line 5 feet outside the buildings 
and all work incidental thereto. Where suitable bearings are encountered 
at ^different elevations from those indicated on the drawings, the 
Contracting Officer may direct in writing that the excavation be carried 
to elevations above or below those indicated on the drawings, and an 
equitable adjustment will be made to the contract. Where the excavation 
is made below the elevations indicated on the drawings or directed, the 
excavation, if under slabs, shall be restored to the proper elevation 
in accordance with the prcedure hereinafter specified for fill, or if 
under footings, the depths of the walls or footing shall be increased, . 
as may be directed. Excavation shall generally extend IS inches outside 
the walls and footings to allow for placing and removal of forms, installa- 
tion of services, and for inspection. Undercutting will not be permitted. 
Suitable excavated material which is required for fill under slabs shall 
be separately stockpiled as directed. 

d. Excess Material . - Material from excavation, not required 
for fill or backfill, shall be used or disposed of as specified for 
material removed by unclassified excavation, general, in Section 3 of 
these specifications. 

e. Sand and Gravel Fill . - Sand and gravel fill .under concrete 
slabs and elsewhere" as indicated on the drawings shall meet all the 
requirements for Gravel Fill Material as specified in Section 7, except 
that the material shall contain no stones greater than 3 inches in size. 
Irregularities 1 in the rock surface within the Utility Building shall be 
fiiiofl iri+_h enrifi.snfi umvpl -fill in 1 avfirs not exceeding 4-inches in 



:'•■ . f . , ' Tops.oiXy Fertilizing and Seeding . r.,Tbpspil^-fertiili2ing. ... 
and -seeding-, as, ; ,req¥iired around the buildings shall, be in, accordance , ;,., 
withe Section :^, 3BP5P &IH0, SEEpKG A®',MJLCHpJG.,.„ - V! ,'.'.. . 

---.g, ■■■ gfrejpcfa-,- Excavatiim ,,. » All mater ials- in the .^"r^nc^s. for : 
water and sewer pipes to a line 5 feet from; the buildings i3hai.l he _., . _ 
excavated to the lines and, grades, Bhown^Qn. the ..drawings or otherwise , .,;. 
directed. Excavations shall he made wide enough to- permit J proper, .■ : ,. l ^- : 
sheeting, bracing, and form work where necessary. All suitable excavated 
material Shall lie used for backfill as. fe^; as ;; practicable) Trenches 
for water and sewer -pipes shall-.be excavated generally ,,t©: vertical, ;! lines 
2k inche'&.i.vtder.apart, than: the ©,ut.side ; , diameter . of thf,pipe,.; Ihe:bottpni 
of trenches' shall: be tamped- hard - ; and graded to. secure the -required, fill- 
Bell holes shall be excavated so that the pipe, will rest on solid ground; 
for its entire length. Rock, where encountered, shall be excavated six 
incheaibtelowthfe; bottom of the pipe-, and before ; pige ; is laid, the space 
between" the ; bottom. of pipe and, the-:.area shall, be backfilled, to the. .,.-;... .... 

required grade. Kith compacted pervious: backfill as-, .specified, for .compacted 
pervious' backfill in: Section 7. of ,thes,e: specifications. _.". Sewer .and, water. 
pipes shall be laid in separate trenches. . ■• j: . -::..;•<- 

y h. : .' : Fi31ing .Hear foundation Walls* -. ^ : , -Where, filling is done 
beside foundation; walls > -.the ■ fill, .shall- M .brought , .tip, .essentially, at = .-, 
the same helghta; -oh. both sides at all- times until the ..maximum level at . 
the- lower sldels.- reached. ■ Where a higher, leyei of fill is required, .on, , 
one side of the: foundation, wall, the, higher >v ieyel : must be .properly,.,. ._. 
compacted. Where' a roller or tractor .is.. used for, compaction ,, ..the roller, 
or -tractor, edge., must not ..approach: nearer than four feet from the jfeee of 
the well . ■ ,$hfe space • so -left 'shall' be filled, .with, compacted . pervious ,■ . , . ,,, 
backfill .,in accordance .with r.equ.irements..as ^stated in Section, 7.. ... 

*■• Backfilling . - After completion of foundation 'footings, . ,.V; 
and walls and other construction below the elevation of the final grade, 
and prior >to .backfilling^ -all for^s ..shall be removed and the excavation 
shall be cleaned :0f all trash and debris. ,?r-ior, to backfilling, ,the 
basement walls shall be dampproofed and inspected for approval .of .- , ; 
dampproofing. Material for backfilling shall consist of materials from 
required' excavations or rot&eaj .mateifials, approved , by the. .Contracting 
Officer;. -Backfill .shall be.-^.place.d in accordance, with^thfeequirements . 
stated in, Section; 32 for becckf i 11 • for. .other work in the area. .JEach. , ; 
layer shall be compacted by machine,-, tampers or ; by other .suitable, mechanical 
equipment to a density that will prevent excessive settlement or shrinkage. 
Precautions v; outlined- :ahove .relative .to filling, -near foundation walls, 
shall be observed while backfilling*':. ^T':'7 v\ r 

34-05. CONCRETE. - a. General . - All concrete work required for 
the building shall - conform", with the ; .. applicable- requirements of Section 
Ik, COHCREIEi with' the; following additional pfovislbftsr ; . 

<'■■ ■•■';■ ■'■'■ ,->■*■' (l) The maximum. -sisse- aggregate .shall; not exceed 3/^-ihch. 

3^-3 ^9 



(2) Finish. - Where.no Special finish is required, the 
exposed concrete surf ace s . shall have all fine and .rough edge s removed , 
holes remaining from the; bolts' or rods and slight honeycomb and minor 
defects patched with mortar' composed of 1 part cement to 2 parts sand. 
Steps and platforms shall be cast with the slab with risers and treads 
of uniform- height and width.' Exterior concrete treads shall slope 
l/8-inch to the front and shall he left with a wood .float finish. Con- 
crete' walks ',"[ aprons, and platforms shall be left with a" wood float 
finish and scored as directed. '■■/.'' 

(3) Expansion Joints. - Expansion joints shall be . 
constructed as indicated on the drawings and as approved . : In , no case 
shall the reinforcement^ corner protection angles/ or other fixed , ' .. 
metal Items, embedded in or bonded. into concrete, ;be run continuous ' 
through an expansion, joint. ... : .. : : .- 

,■:■■ ■,: u : ^ vertical 

■surfaces ^: : where^lndicated' shall ^be of : presided expansion-joint filler 
: strips ^conforming to -^deral; Specif icatipn^ HH-F-3*Ha • Unless otherwise ' 
noted or Specified; -such joints ^ ; shaii ; be l/2-inch thick, and^the^ fall _■■-■;■ 
depth of slab. 

■■:} : ^ ' (b); ■; Joints' ^lth:Compomid;. ■.- Where; ^bints' ^are. , . . 
indicated toxeceiW joinVcompoundy the premolded expansion- joint ^ 
filler strips j or :pther approved premolded strip material, shall be : 
installed ; at the proper level below' the finished floor with a slightly 
tapered, .dressed-and-oiled, wood strip, temporarily secured to the top 
thereof/. The ; wood strip shall be of sufficient depth to form a groove ' 
not less than 1 inch deep.: ■ After the concrete has. set, the wood strip 
shall be removed and the .groove shall, be filled with a light-colored 
calking compound or with compound for poured application. Joint grooves 
shall be filled ; approximately, flush, so as to be slightly concave after 
drying.';;-. - : i\ ".■;■.. .;.,;•. .' ...:v '-■ .;.:: . 

■ '; ■ (e) Finish at Joints. - Edges of cement fldbrs or' 

concrete, slabs "along . expansion joints shall ^e Neatly .finished with a . 
slightly, ■rounded Ledging tool ./ 

: :b-.' ^ Splash Blocks . - Precast concrete splash blocks, shall be. 
provided at the- outlet of. downspouts, .as .shown, and shall be evenly;;'; 
; bedaed^;ahd set/to slope from the , building walls with discharge, point; ' 

■ approximately one inch above- finish grade.. 

c. Concrete S tairs and P latforms. :-, Concrete, stairs and ,, 
platforms.- shall be given a wood float finish. 



(l) Vapor "barrier shall be carefully installed to avoid 
puncture or .tear. .Punctures .and tea,rs occurring,.. during < subsequent 
operations shall be 'patched'^" Edges "s^all'be lapped 'hot 'less ' than h inches 
and end Joints shall be lapped not less than .6 finches, patches and 
lappW^olntis j^ ; , : 

pressure ^sensitive 'tape : hbt ;, ieWs'th&h"2;iti;c%e^ ;'} 

shall be compatible with the membrane, and ' as ; recbimiend'ed' by the iahu- '"■ 
facturer of the membrane. Vapor barrier shall be fungi-resistant when 
tefeted')^ the ; ^ in Jfederai Specificat$3ia: ; Ii-g*:l^ an^,, shall 

have a viapor'- permeance- rating act exceeding 0.5 perm, as determined. -fey '" I V 
method set forth in ASIM E-96, procedure E. Vapor barrier shall be 1 '"' 
asphalt -saturated waterproof reinforced kraft paper,, clear, polyethylene 
sheeting 0.006 inch thick, polyethylene -coated asphalt- siajturated rein- 
forced kraft paper, two layers of '30-pound asphalt -saturated felt solid- 
mopped with hot bitumen, or other similsir material j^et'i.hg. above require- 
ments for fungi-resistance and vapor permeance ^ ' 



'.!■'■:}' 



. e. . Polyeth ylene Protective Sheeting. - The polyethylene 
sheeting at exterior: en^rahce/ stairs 'at . the. ;ppeVato.rs T . Quarter s,;- shall. .... 
be cemented ; to /the; wpp^ 'fdundatipn, wall. in 'Vil",- ^..';J' 

accordance Mth the manufacturer's' instructions'/ 'Bheeting'; shall' conlfe^m "1 
to Vapbrijarrier" 'material 'specified above',' ^''Cement sh^LO^ standard "'.■'''.!.? 
commercial product as recommended by the manufacturer of the' pblye^hyiene' 

sheeting. . . .. ■ .. 

bf;-iir;<yi"xr.--.r--"y.i -■'- : :yy- .'.,. ■ .... ,..;..:. ' f v,;i -•:.//- ,.;.■!-,>;;■;.; .-^, ■"■'■''■•■; ;j;- -j-, 

■'&-b6y';' : JDP$^^ shall not . h^iappiijea : when/ '":■"!. 

the temperature ;ls^'oeiovr *Fp' degrees'. P. . atid" railing. "Cffie: work' "shalJV %.',. ", ""' 
done. by;;wprkmen; e^erle%e& iti " the ap^lic^iSn of ; dam^r!pofihg,";ahi; n ''. "' ['".."'... 
the ; eontr£e^r\shaIl,^ 

of the w^rk*; tp; ; pteveht stalnihg' di- damaging, f 1^ishe"dL .JwbrTcV '' : ^e' /.contractor 
shall ^reja#f or i; replace' 'damaged;. 'r^s'h^djrori: to ; the '.satisfapt'ibp .of the! ' 
Contracting "Officer and'^thbut additional' cost tb'^the ; 'C^yerhmehi...;...'';^''' ;/;" 
Dampproofing may be either hot or cold application types', at option "" '" : 
of the contractor. : t __ t ^ ... , f .. _ __ ._ 

, bV^Bat^r'obf^^^^ the^: ejcierlpr .' .surfaces"'"' V ; 

of walls ''enclpSin^ 'excavated "tagei^ht/ spabes^ i'ncludihg" basement .stair. '" ..'*' 
walls '"for'' 'the- Operators'' '^rters' / aM; '^ .:','" 

of foundation wall to within H Inches of ' 'the'f ih'iishe'd "grade".-" """'"■-' ' ' " 

" 'c_, "mterials slia.li : !be ; dellyerM In.. se'^le^-' : epiQtainer's : heaflpg. : .-. 
the manufacturer's original labels^ ''" Tfhfe ^'following "materials' slmll'' 1 ' : '' 
conform to the respective specifications, designated. below; . ., . 

■ . ' /. \]?J.'fa% ~ Asp^lb; 1 - ^dfer^^ejcificatibhr : SS r A- ; 6S6,; : ty0:'TJX? ." 

'' : f '' : ',' ; ^2 i ');;;;As^tolt Mse*.' >/2tederal .Specif 'ijc&tibn 'SS-^7oi.''; ■■ 

Coai-taV Piftch. ' - ^derai'^e^ficaiiori R'^P-38i; ; ' 
■;.;typ>;iiv-; ;;r ':"\; '":";;;;: ; '. /;'■;-; '/'".;. .'^ " '':'.. \' : '^:' 



. . (4) Creosote Oil. -' Federal" .Specification TT-C-655.. 

(5) Fi^roupVAsphalt. - Shall conform to the requirements . 
of Federal Specif iGaition'SS-R-l^l^ except that, it shall contain not* -.-■ 
less than 12 percent of asbestos fiber. 

.'.'■ d..... Samples' .: - Before delivery, of any material to the site, the 
following samples shall be ..submitted to the Contracting Officer for test- 
ing and approval; : , 

.'''.' Asphalt .... ■■,".'■■■■,* 5. Pounds ..,..< - 
; Asphalt. .iPrimer -1 quart 
"..'. Coal-tar. Pitch, - 5 jiounds 

Creosote Oil - I quart 

Fibrous Asphalt - 1 quart 

,.e. .2': Surfaces; ,-tb .■.receive :,da;mpprQOfihg "shall 1 ; be ^smooth, Iclean, . 
and dry. &les/^oihta,and cracks -shall be ^pointed ^flush .with mortar 
and high:.spots;ground : ^ Isurfaca., Before damp- - 

proofing, 'surf aceis. 'shall : be ; swept ^lean of all .foreign ;matter and. shall 
be inspected ^nC approved.... 

f . Hot -Application Type . - Exterior surfaces to be dampproofed 
shall be \giyen .either a priming coat of creosote oil and two mop coats 
of hot coal-tar pitch or a priming .coat of asphalt primer and .two. mop .... 
coats of hot'. : .asphalt..,,The ; .mop, : coats shall be applied uniformly, using 
not less, than. ,25 pounds per. 100 square feet, per :: coat. Pitch or asphalt : , 
shall be heated to flow freely but not to more than 375 degrees. F. for 
coal-tar "pitch 'and M?6 degrees F. for asphalt. . :The finished, surface. 
shall be smooth, 'lustrous, and impervious to moisture. Dull, or porous 
spots shall .. be., recqated. ,, : .■ .; : . -_ .. 

£■ Cold -Application Type. - Exterior surfaces to be damp- 
proofed shall : be given : a, priming, coat of. asphalt .primer and a.. coat 
of fibrous asphalt , applied . uniformly , using . not . le s s than ; 30 . pounds : 
per 100 square, feet,., in.. such manner as to. cover all pores completely 
and to thoroughly bond with the wall surface. 

:■ h., : Backfilling . , - Backfilling . shall. ..not., be started, before . 
dampproofing has been, completed .and. approved. 

34-07. MASONRY. WORK. -a. Materia ls . - (l) Brick. -Brick shall 
be whole, sound, straight, hard,, uniform in structure,, with true even 
faces and sharp corners and of uniform size. Brick shall be common clay 
or shale brick conforming .to.-ASSM Standard- C ,.62, except that brick for 



usedi'-i&iexfcerior work/or in .fireproof .room,, -shall not "be overburned, 

warped/, orf-misshape©;; \,and-/b^ken,,,9r; c|ii^e|;ii<ick., sfeaii-be : -- %k% aside : 

and use^only inii&fevbae^ lby-v: : .z •.:■.- 

Starters planter wall below grade"" shall cbnfoi-m W'ftSiHf ma^dar^^-SOy;.; ■—,! 
grade A. . ^■jj^.vu'j <■.!,■ 

■ ■ ■ &■ ra ■ ,---v;-y^).:';; : flage^^ ; T; f ^^1^^6^1f^r ■ 0#e>&ft<3&s v'4i*^rters ■, . 
stairs- sliatL^kef^d&in^^^ ff ; A ' 

Officer -a^ shall- ire s6j^ ; i%mp:i^^ ^s.^rrt-^HK . •, : .-. : . 

.; Xi^r.- .:>44) r-ifcue Minings a^^hi^ili^' : -! ; ^^ ;i liB^gs^-aEid.?y-:.K^ 'io 



(5) Mortar* -"Mbrtaf fW / al£ ;r work^except'j0ln^ 
Uuings^*wa^be*;sew^ *«?d sand ' or of 

a l:l:6^e^M;po3?:t;tef^ 

joints -of-^e 'linings shall^e'^der; jft^jeifc^^ uU^ 

tempera$u^'grad&>i Mr^ar^n^er^^ .v,; 

subject Atfcv approval.-: b^ '" E - • : :'-'^- ; 3.?;r:c,;. ,.;;!',v- :.~vh: 

b . Handling and Storage of fefateriais V - Btffek? 'fettaaa'' te-. stared , : •,?. ; 
in -att-iapprSved.'^^ contact ?with soil and 

exposure std ii^tl^x^yjl&p^sen^ on -the*- 

site stockpiles periodically fw-"jB3i«^ 

handling brick to avoid chipping "and breaklp ! . :j '^torag^ : £ ii#sV ^taeks^ ;• -c>„ 
or bins^n^l '^3«;aQC3ftted ; as^ ^oid being disturbed or shall be 
barriead&a "tbip'roteq^ v-fehese Wber4.a3.Sj \t$$6~4gd£$*$si. iojdsfjckction 
activities. ' -■"'■— ^~ ,.■ , ;<j : -"' ._> %.,■.,- 

^■'^::^' -■ :-c^-> . Irecftifln^ t--;:^-)-: Senegal- «. Masonry 'shall not: be greeted 
when the^a&^ienfc- tempe^al^ ^ 

except- by-^itten^permissioi-jOfv^ 
^no% : -fee-erected^vi±ien>-in the opiiip^pf,, t|£ ; C^ 
heat, wind, or limitations pf~&ei)3^ 

prevent proper setting and curing of" mortar "' joii&s or obtaining propers ■;- ,-■,; 
bond ih^th^van©rtafe Mo- J^zen,. v^k^sliaU^be.^Uilt'^on* y Ko brick or 
other iMltsv:hffi^gf%filp^ sHgOlVbe : : 

laid" : %k'the^wall^Jj^Cla^- : hric%.b^i^V^ %&$&$ rate' 'bt-abs6rpls$o^ in;-; •..■.-; 
excess ;©f sCJ.f ovmeefiper ^mini^^ -■■-■■ ■'■ 

Standa¥& ! 'e6T ; vafaal^bet/j|u-^ Corners and -;■"*':■: : 

reveals shall be plumb and tme^7$£ruqt\^^ 

than k inches into the backup unit 'masonry 'J'"' Courses-' shall "be so-ispacedv-.-.; 
that ba&l^-;&80njy<;w£& level off. .^qh ..#_tjh^he faeevKork at all 
bondingSaoursefs-iand^at^jpinls where ■^^ < :iim i: &x€ uieSHS:clieU ; of -,..•.- 
masonry >bond, -r-vChases-and^^aked -o^i; ; Jo$pS r Shal£; : ;be :.k«p&:&fee- ?f rom mortar 
or oth^r-Td^brisi: ■ j'Spaees ground--, ipe^alj'^bol' 1 fr^es-'and''olher ,:; built5tinr items 
shall be solidly filled with "mortar." Anehor17fel"plags-r ; aG^ssories ^ ■ 
and other items required to be built-in with masonry shall be ;■ built-in 
as the masonry work progresses. 

3^-7 ^9 



(2) Brick. >* Brick shall be damp when laid. Brick shall 
be shoved into place, not laid, in a full bed of unfurrowed mortar. All 
. horizonlkland.jertical' joints shall be completely filled with mortar 
when and as. laid. Vertical joints shall be all of the same width except 
for inconspicuous variations required to maintain the bond and as noted 
on drawings. ., 

'" '"'"'''"" (3) Chimney. -Chimney shall be built of brick lined 
with terra cotta flue lining of the sizes shown on the drawings and 
extending from one foot below the smoke inlet the full height of the . 

,'flue. and. a distance of not less than one inch above the chimney cap 
"b.f the Utility Buildings and one inch above concrete wash of the 
Operators'' Quarters chimney. : Mortar for joints of flue ; lining shall 
be -made with refractory cement - low temperature grade, and struck smooth 

"Inside. The' space between the lining and the masonry shall be filled 
solidly with mortar, linings shall be built-in as the work progresses. 

_; v r(^ .; 

walls ishaH be aaid with joints concave. Unless otherwise indicated 
on the -drawings; ?or ^specified, -mortar Joints shall be : not over =3/8-inch 
' wide'.. .tAM"^Olntfi^shiall : vbe : :formed .;::with. -suitable stools . .Joints -shall '■■■: ■; ■■■■■: 
:.fee tooled/ in such manner as to squeeze the mortar back into the joints. ; 
No tooling shall be" done 'until after the mortar has taken its initial set. 

d. Pointing . - At completion of the work, all holes in joints 
• of- exposed*masonry surfaces shall be pointed by completely filling with 
.mortar of color to match the adjacent work. 

e. Cutting and Patching . - Cutting and patching of brick 
masonry,, as" required to accommodate the work of others, shall be per- 
formed by masonry mechanics . 

^ ^** Unfinished Work , - Unfinished brick work shall be stepped 
back for joining with new work; toothing may be resorted to only when : 
\ specifically approved by the Contracting Officer. Before new work is 
started; 'all loose mortar shall be removed and the exposed joint thoroughly 

wetted ;> not' "less than 12 hours before laying new work. .. 



%• 



Protection of Finished Work. - Surfaces of masonry not 



. being worked on shall be properly protected at all times during the 
construct^oifi operation. The tops of exposed masonry walls and similar 
surfaces'^hall be covered with a strong waterproof membrane well secured 
in place when the work is stopped at the end of the day, or otherwise 
interrupted, or when rain or snow, is imminent. 



i. Pointing and Cleaning . - At coiapleticm of the defeat,: boles 
in joints of exposed exterior masonry surfaces shall be filled with 
. : mpr»fca, : r- and suitably tooled. . After pointing has set and hardened, 
exposed masonry surfaces shall "be .cleaned' with .stiff .fiber -"brushes', 
leaving the masonry clean, free of mortar daubs, and with tight mortar 
Joints, throughputs Iimnediat.ely after; cleaning, the masonry surfaces 
shall be thoroughly rinsed down with clean water.. 

. .,,,„., ,.3tf. r o^. ;■;■ SHPT- i^TAL; ; WORK. AMD MISCEIIAKEOUS : METALS.,. ,.y : All structural 
. '.'. -steel and miscellaneous metals' shall c6nfotTn" : tp. "the applicable,; require-, 
! 'ments.pf . Section 3Q, METAL, MISCELLANEOUS. MATERIALS AND STANDARD ARTICLES, 
with the following; additions : 

'■y'r. ',-:;;, -■ ..;. r ■;■;.&■«■ -,- iflaterials . * (l) Anchor bolt s : for anchoring the sills. 
^tp.-the fguidatipB walls shall be l/2-inch diameter,, 12 inches long,. 
- spaced on four- foot .centers, unless, otherwise indicated, on the drawings. 
The projecting portion shall.be given. a coat ,of red" : -. leads 

, • ,., v,:---;-^':.* : }(2) ■ 1 Nails. ■*- Nails ■■ f or sheet 'ritetal : work shall conform 
■ t ^Ov$hS/^att^^ for ; "NaiIs >; ■ 

■'Vfip^s|r:Stapies...-and':.Tacfes" antt shall be not .-less... thafi- O.l09~lnch diameter. 
^Nails^shall be; of.:the. large-head type and shall be of. sufficient: .length 
■,; tp;£irmly secure the materials. ".in -place but ..not so long as ; tO : penetrate 

.-finished;, surf apes, of ."sheathing at ; .eaves •:■ Non-ferrous, nails • s'hall"iD¥ hard 
! '■^ppej ! ;OJ!::C:Pj(pey;alloyj : Ferrous-nails, ■shal'l be hot*dip galyan'ize'd -steel. 

(3) Insect Screen Cloth. - Insect screen cloth shall 
conform; to^he requirements., of Federal Specification RR-S-l4la, for ■ 
..^feeenisg,! Hire;, Insect'-, Type II, and- shall be 18 x ^8-mesh.. '- 



iBcre.ws..: - Screws for sheet metal-work shall -conform 
;,tO;- the; requirements;. Pf;,rEederal Specification FF-S^Llla,': for "Screws',, .., 
.-)fpod>:,Sl'Otted-lfead"-and ;shall be of the ■■ type required -to properly, secure 
ttte'-woadv:.- :Non-ferrou.s';screws. shall be hard copper or- copper alloys 
ferrous screws shall be of steel, galvanized. ■.,.-- -"'i-- 

•■■■-■ ■-.-;. ,f.: ; --:^r;-,'<:50-^iSplde/r.-; -• Solder : shall, conform: to the requirements 
o£<&0fiS3Eft Specification Qa^S-^Tlb*- for; ''Spider (Tin>- Tin-dead --md. 
Lead-Silver)", Composition 50 sn. Flux shall be; rosin except; where 
-probAbit:e4;by unusual ;cpndiSlanE'- of application, in which event soldering 
flux ■paste. ; -CQ.nfoxming'"to :the requi^rements. of Federal-; Specification. - 
0-F-5Qc;^ for ;"Fluxy Soldering;': Pa-steV' or muriatic;. acid properly killed 
with zinc maybe used. .-.:/.;.;;:. -.ri .-•:-.. .?-' ' ,.;;.■■; ... ; . ■. /v;:';.*" 1 -", ■ 

\-.r-M-:'. :^v-b:^:: SolderiPk and ; Seaming . - : (l). Soldering. - All edges of 
uncoftte.d: sheet: metal to-be soldered" shall be pretinned. before soldering 
is ;begun-:;' Soldering, .sh^H be done- slowly^ 'with well -heated copper so as 
to; thoroughly; -bestf:. the: Seam' and: completely sweat the ' solder- ' thrPugh 
the full ;W±&tfc tff the seam". ■;: Ample' .solder shall -be Used and' the seam 
shall- show npt>aesa: thati.*.one' full.. r dceh of .- -evenly ..flowed: "solder.- ■"■/ 

.. ..,- .-., ■ ..-jr.-. .'.-:.^.- ■ ■ ■■>!' •' ^ii_-Q'- ';,-.';.■ '■■■■'' ;;;"■;'/'-■ '-" ; '~.<JlQ> ■'"',:; 



(2) Seams. - (a) Plat Lock Seams. - Flat lock seams 
shall finish not less than 3 A-inch wide.' 

/"" /;"■"/ / (b) Soldered Lap Seams-,.- Soldered lap seams sha^l 
finish not less than. one inch;, wide. .'/. ..'..' ■,,..., . ' ■ '-" " 

: ( c ) All Seams . - All " seams shall . he made . in the . '., ' 
direction of the flow. 

; ■.': ■ ■ : .C:.. VXtownspbutg and; flashings . .' - (1) Downspouts. ',- Downspouts 
;Shall, be -of ;i6. ounce popper ■■ of the- design- and sides' indicated. Down- 
spouts ' shall' be ; provided in'drie length, shall. Tse; set' ''plumb" and, clear/: :' ; 

of the wall by straps, not less than l/8-inch thick by 1-1/2 inches 

wide, soldered to. the downspout and firmly secured to supporting construc- 
tion with, brass 1 screws;. -Straps shall be placed ai^t©:p-and bottom of 
downspouts. Elbow; offsets shall % proylded : as indicated' 6r required. "; : 
Wire basket strainers;' of ^' gage copper; wire, shall be. set in; loosely/ -,,; 
in all gutter openings into downspouts. ' ...>■-. ....... ,,.,, ; ,, r ,.. , 

""' ; ' ;: ; : / :: ;- v " : (2;)/ : /:^ ail 

..intersections, of roof is with r vertical surfaces, at. all projections through 
r,qofs except; at ; plumbing" pipe/vents.,;.; and . elsewhere :; as ; ; Shown : /oht ^hfe ; ; draw- 
ings/br required/- to' provide ' watertight protection." -Exposed Miges 3f : all 
.flashings I shall/ be ; folded back 1/2- inph^ to; provide; stiffness./ All; flash- 
ings shall/he: of 16 -ounce edgier' unless' otherwise "specified;. ' "Except 'as 
otherwise-specified or indicated on the drawings/ cap flashings' shall be 
provided oyer. alj. base flashings. ... . -....,, 

\ y'',^ : " (a) Basis' /Flashings/ .-' Base flashings^ shall be; "// 
constructed of 20-ounce copper and shall extend up' vertical surfaces 
not less than 8 inches and out on the roof, or horizontal surface, not 
I6ss than 'U' inches. > On; sloping .roofs 'they shall lap lengthwise not 
less thah/3 incnes.' -Installation of base f lashings for /shingle; roof ing 
shall be coordinated with roof ing work. /The. edges of liase -flashitigs on 
wood roofs shall be held in' place on Jthe/rpc^/slde/, by/copper nails/ ;' 
spaced 3 inches on centers. '" 

' '■ '/(b) " 'Cap ..Slashings..; -' Cap .flashings- shall be of. , 

16 ounce copper;. : Cap; flashings, shall turn down, 'over; base flashings ; ; 

not less thah 'finches;. / ■"/:'.;.., .";'■..'"' / "/ '';'"'""* ""',.'■ /::/ 
■'--■" ■'■''-' '■■'-; v '/ /• -Cap; f la ,shingV ; lh masonry '_ shall extend 

into the masonry hof less '"than 3-1/2- inches/and shall 'terWiiiate- with a . 
l/2-inch folded edge/ 1 The' cap flashing" shall bV ; fOrmed to provide/ ■■":■;'■■ 
spring action against the base flashing. 
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(d) Wall Plashing. - Wall flashing shall be installed 
where shown on the drawings. Flashings in walls, for such items as sills 
and heads of openings, shall be of 16 ounce copper and shall conform to 
the detail sbowti dBf&fce :dacaMr^^iri^B0lbS^^S!fS^^^ii^^^: extend 
not less? itfaas • ■ %incfte & •bteyotad' it tee;' j 8&b& >'io& tJsef ■ Spen&dgU' r'ttaSt %a.etsKicgg' v t r = vo ■; 
shall be inatall^d^'^s rstu^^wiis^^ ^ ".';. 

i:.;^ .rr^vrv , r^fc) ^Me^l! ;fiaiuv|)iveirrterv ., ^Metel' ifiaia\ diverted 'shaiKli ?--';:■.: 
be of siz«r<-&h<$jty$e ;£$ t app-r&vjen* ^hall%^;l«6-outic©^iSpper/.aEa: sha3tt'ibe .wni 
installed in plastic cement overJthsr:sJ]lng$esV:<wltte."su^ 

planter inn.liv4.ng. xc(om; ■&£ Operators ' ■ Quarters; ,s)^^~W'i^ritSct&& r X)t. ■- = : i ?n i. •: ;■ ■-. 
20 ounce^coppfer andiiitiBtalled) to provide: a. completely '.mttfrprGbi 11 ' ^Itnlngr-.- *n. *; .• 

'ids v ^^aj^ea^VDoor: and:^Fr.ame v s . ^■./(l-);M3borrJ. J rf; i Deor. 'shall; be ^"or-u-.: 
constructed of cores consisting of 3 layers of 7/8-inch thiQk:sel6c-bea:,v :.;:. 
kiln-dried tongue -and -grooved, white or sugar pine, with each ply lined 
with ajEfegjs&Si papeto;;;;lStiles^ and : ; rails;- shall *se; ^jsolid^OiClc;. to. *he 
full thicknessl hf ; *he door~ and:, of; W5-d±ir shown; on " -the; ■■dmwlng^vT'.:.- ) Ihe; 1 pMeips;';-.;,.: 
sha3;lv-fee:<-3jaid:ratv:,^JLght;; angles, to -each-' .other and-'-clincfe-nai'led:; 'togeftberv:' r.^r.^- 
Sheet metalf^coverifeg. «hall-b&:stretcher*ieyelted4 lfou£8fgatef;£teie&%rirr :.^:-^ 
ingot irottiendtfihalil'ibe, tightly rolled or^ 4raw^.on?'the^©urfa^fes withtsutii:-:.^', 
"buckle, and in a manner that will insure permanent, contact with ;thev ^ . r;;,: ;r 
cores. All edges shall be sharp, straight and true. All joints or seams 
Bhall^e^solderedriOr.- welded, and^grouad vsm©/^^ the;, 

edges of thJr v S©o$Hfe^tto::'^6ve>j^ I'^y 

heavy bands. set: ■•. in- -a:; groove and;. fastened- with ..«crewsy.-: kdnche'S^on '- ee-ntersvr r,' 
Nails^efcaAlibe ?inc-coated:.a'hd.shall:-not..berie ; ft exposed^. ;;: AH surfaces] . cc: 
shall be;;priffie.d3With:jpn.eT shop 1 coat..- of. red-lead: paint.* .Alirhardware-'>for.>c;C' "i, 
the metaJt*co¥eredj door:. shall-.|?e;;shopr installed-.,' 3^r: hardware, to-vbe;":.':-: ;->r. 
furnished shLall^onform'I'to . the: .requirements of a Glass ,A dooir and shall^'fr-:; 
include anoautpmatieally^closingvdevice.and ;alatch^ arranged! for- pad* r :i •::■,-■, 
locking . ; : . . Installation including:: hardware ■■■ and operational charge t e r i, s t tc wv-*'*; 
shall be in,ac.cordance.;With Batiocal .Fire-: Protection Association Pamphlet;:? ■ . 

No. 80 (cur^efcf^'issUe )>....-; ';:..--;':■... ■':';' ■;■■■■:,■: '..'- " ::'■■■:•'._ ^ : .:>'- iV,;"- ■'-':"- -■:.^: '■■"■/■■ 

:y':^i\ ^ivN -Frame. '.]*■: Frame-, for door shall "be '.-structural;.; steels : ;^'-- 
channeliOf^theisize-; indicated aad::'notched'ffor.:hardware : . Stop: shall be-' ■'- '■. * 
of structural; ste;^ v.r-' 

vided with /three :"ane.hQrS.ijtO:each:gambi ; -.. -Reinforcement for hardware shall':; • ■?■ 

be Welded-'tOlthe-;!Web,. ; ; i-i "^.:ie ::; ; , ,:^s:: ;':.■<:■:. :v:-;v.; ,-;,■;=' . ■■;.■:"■•' 

-•■; ■'e^ , ,. ifetall¥ehtila1ior i. , :T -A -fiifetal ventilator with-imetal base, ,:■;,'-■■:•■. 
damper and^fusible^liBk^shaJflrbeMtnstalledviin the fireproof room: of: .■:■'■■ ■■■.-:y.- 
the utility building at the ceiling and extending through: the roof ; i . :<'■ .--■'■ 

%* r - WiJSeiSrill^ ^ '* .{Fabric ^os^-wire ;grille'i'shalJ.;tbe' i ^Sven- _of 
high carbon 05 m^ngatie se;> steels ^eo'nf orbing to Federal - : SpecllFpit ion-' -' : : : ■■'■'.. '.:. 
QCi-W-46lb--fo3rj^ir0i:;9teel $carteon;) Bar^^and-Coated^y i grades^ F3;103 5 and^; 
FS lG^gv^^ire/ ^hetJii ie^lO'jgage> 1 -wovea into i^l/S^ihch'diaffi&nd-Tneshi :-; ':■}-■' 
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g . . Mtjsceilaneous Sheet, ^etalwprk . - . Sheet /metal. -It&fite not ' 
covered.. elsewhere ; ib "this .-sec t %on .-Shall f be: . §« indicated 6n--the drawings- J ■ 
and as required to provide a- watertight , installation , ■'. Formed sheet ■< ;•■ 
metal for metal -covered work shall accurately reproduce the 'detail and ' 
design shown, and profiles and intersections shall be sharp, even, and 
true . Joints shall be locked or lapsed, and; Soldered, as applicable- 
Reinforcements shall he "provided as. '■ required. -. : 

. h. . Weatherstrlpping , - Materials in connection with weather- 
stripping shall be .■Nov, 9 gage, standard sheet (not ribbon) zinc, cut 
across the grain. Bronze where used shall be not less than 32 B&S gage, - .'- 
pressure rolled for resiliency to a hardness especially suited for : the 
purpose intended. Weatherstripplng shall; not react, against type of 
threshold- furnished.; ■■'■■-:'■■■■' :-■■■•■■. 

'■■.A* '■:- Aluminum Ladder . : - The contractor shall; furnish a 26-foOt '; 
aluminum extension ladder in utility building , and shall install metal 
hangers therefor where directed. The ladder shall be similar and approved 
equal to "Buraladd" aluminum.' ladder manufactured by F.B. Jones ifenu-,; .: 
facturing Go. (Factory Branch), Somerville kk } Mass: f , .-arid; .■shall be : ■ : ,-. .- 
equipped with safety shoes. ■ ■■- .•'..:. : 

!■"■■' Metal Com bi nation Storm ' and - Screen Doors .' - The ' contractor ; , 
shall furnish and .install' aluminum combination doors complete, with 
frames with, interchangeable screen and glazed panels for the. exterior ■ : 
door to office '-of the Utility Building, and for front and rear entrances, 
of Operators' Quarters. Metal, storm doors shall be of approved design • 
and manufacture. , They shall' be fabricated completely by extruded he^t- 
hardened and anodised aluminum sections and panels.' Doors, shall be 
1-inch thick.' All comers shall be' neatly mitered and held together . , ■■ 
with heavy, duty die cast non-ferrous metal inserted or other approved 
method. All other joints and .connections shall be secured, to give a 
permanent and rigid joint or connections. Screens shall be fabricated . :; 
of extruded sections and screen cloth shall be aluminum l8 «' l8-mesh. 
Frames shall be. of ■ a type that, permits rescreening.. Vinyl strip shall 
be placed at bottom. Storm glass, .section shall' consist of an extruded 
frame and double strength glass set in neoprene. Doors shall be' hung 
on piano hinge full height of door conforming to requirements of door 
manufacturer. Doors shall have hand latch' and keeper on jamb. Doors 
shall be fitted and hung and demonstrated to operate perfectly. Door 
closers shall conform to -.Fed* -Spec,,. ■ FF-H- 121c and shall be Type 3015- 
Doors shall he- installed, -within their, own aluminum frame securely 
fastened to door jambs and. heads. , .; 



1* ^ Cabinet -for Paper JpWfelg 'i ^-^(be : cat}iiget;-fQr ,:: gE^#r, towels 
shall be installed, in. each;, toilet soom of . the ..Utility;: Suiidlngy where -;'; ;.';; ; ; 
directed* >■■ Cabinets: shall conform to .Federal/ Specification ^*J*^ ;' *•■■.. •: f. ! 
type M£.~ , ; ^,-:. ; ; ■..■"-.■■■■.■;■ "'-, :.-"-" - ■■ ""./;;" , J" \" '"._,' y<:, 'V.'- C'"'V/ "J/" f [-/.f '"t\X'.. 

.: .-&*■> tfetal : ffoilet Enclosures.; and fartitiopsV >.; ; Fiush type' ";;;;' 
metal.: toilet enclosures and partitions and ( spreen.; and;' urinal partitions ; ; - : 
shall be furnished and installed'in the toilet rooms of ! the' Utility' 
Building where : indicated . 2!he work shall include. all /fastenings , 
fittlngsi' ana. hardware tfor -a- complete .and s,atisfactpry';.inst^i^tion:.v ..' . ^ ^ _ 
The enclosure s ; and partitions ; shall, "be . the good ;guaiiiy product; of a£- ! - "■[-'- : ^ 
reputable-. oanufaeturer: asd shall be approved prior to ^eliveiTy; to the-^- •• 
site .: All -sheet- -metal .shall be cold -rolled, galvanized, bohdei-iiseay ;/;-■'■; 
stretcher-leveled, .furniture steel stock, . Enclosure/ .doors,, shall; swing; -. 
in and <e&©h enclosure -shall -be f itted. with; .hinges., :^^^g^,t^^i^:1^ ! r ^ ; 
combination hook: and. bumper, and a toilets paper, holde/r;.; ' : Tpilet ;papei J "' : ;;- *; ; > 
holdeo?^ shall be roll type,- standard.. with the manufacturer* : ; All surface^r;-; 
shall be cleaned and factory finished with baked -on "primer ahd finish :v '-<- 
coats, : color .to bis. selected from manufacture r-'s . .sta^ndard, colors . 

' : &•"'■ 'Metal Louvers . ■:■ -. -Metal' ■louvers , .shall M ;^ric'ate.d/ of ._ .;*;■' ;; 
20 gage aluminums ' Louver . frames shall .i'e .pohstructe'd 'as :.;to provide ;a ■ ■ ; ■ ; ■ ■'■ 
watertight •seal between , frame -and .wall ./ /Louvers shall.be, provided withy-;;;' 
non-ferrous type insect screen, l8 x i'8-mesh. '///r//. ;/.;/;;'' 

...:-'.o. ■ Metal Lavatory Shelves * <-> A metal shelf ..shall be provided 
over eadh- lavatory vin. the toilet rooms- of .the Utility. Building. Shelves : 
shall conform to-Federal- Specification. WJ-??~5hl?>, Tj^e '^6M, ..or : approved' 
equal. ■•"Brackets: shall be .secured.; ; with., countersunk,' oval' head, ,;tarape;,r *■;■'■'; -: 
proof -chrome plated'-, screws s . : : In -masonry construction, -screws shall" be -■;;■;; 
set in- fiber anchor plugs . , Shelves/ shall :be /set 3'-ll" f^m^.flw;-«Jbl«**.-_': ! 
otherwise' directed. )■■■"<■ - ;- . /-. --ir,- .- ; ,.,■■:.;.. /"/" ■ .'"'-Z-- ■'■''''■■'■■'■■■ .' 

£♦ Bulkhead . - The metal" bulkhead " door for' entrance to' base- '■:'■•'■ 
ment of Operators •' Quarters.; shall be., similar and ; approved equal to 

Bilco steel-: basement door/, Size C-.- ;-. Doo^" : 's:haii-be f^rhisheU' Wilih-ffianur ^ 
facturer's baked on prime -coat. -, ,;.v; .: . . '/ :,, _/,'/' v //7/':. 

.;.-, >.-$.: ... Medicine .Cabinet v -.- ,One /recessed medicine; cabinet 'wi^h -";.;; 
mirror door and fluorescent lights shall be ^provided over lavatory in 
the bathroom of the Operators' Quarters. Cabinet shall require wall ■■-■■■'■- 
opening •■ of -approximately. Id -sn-Q-hes.- by 22. inches,, ...The cabinet, shall be 
similar and ^approved equal, to. .mamI. : C^y-'.^b^l-'fi<*«^^^;/ i ^^r ^ 
shaii:.be-.a8 , ^;:2^V;.- -.;■ .■-.-- ■ .-.;..-.; ;: . // /. '; ." ■.'_'. '■:? 7 ':■ -// - -, '■- 

-■■ ■■ ■ --.t\ Chimneyreieanout Doors ..',-! Chimney cleahout door of .approved; ; 
size shall^W provided andghall be .cast iroh;. Qonfprmipg^ to Federal - : ; >- v - 
Specification Q^i-652, Class 25- or 3Q, 'complete, with. ..fr^fs-,;: and; unless ' 
otherwise indicated -sized, %&. match ..flue*! Frame .'shall, have;" anchors and 
a continuous flange for fastening into masonry. Door' shall be hinged" and ' 
shall have fastening device. Shop drawings shall be submitted. 

3^-13 ^ 



s. Concrete -Filled Pipe Columns . - Pipe for concrete -filled 
steel ptpe~~columns shall be ',3 -1/2 -inch diameter ^ extra-vptrortg weight 
steel pipe conforming td; the requirements ' : of ■AS^^AJ'^'SSaTj"- grade By ■::;■•: 
mill teBted^Bteel ;, ^ipe^ut:*n^. r 'filo1>tedr'to^reeeive:6orinectIo68:-Wlth'a. . -\ . 
minimum yield point of 35^.000 p.s.i. The pipe shall be furnished filled - 
with concrete. Pipe columns shall be provided with all required caps 
and basesy:;:-pipe. columnsy/..ea£S/^ accordance 

with the details shown -on the -drawings ; > Shop drawings, shall -.be . submitted:. 



.• tv ■-' Metal'- Thresholds ^ /-.: (l) v Operators ' -Quarters, -• Metal . ' ', ;/■'. 
thresholds shall be installed ifor all exterior doors to Operators ' Quarters 
and where shown on drawings except basement: door ; : They shall be non- 
ferrous interlocking type size -as; indicated and shall accommodate bottom ■ 
hook strips furnished. Threshold shall.be bedded, in::an approved fitastic : . 
All thresholds' shall extend; full distance • between door jambs ...Ends of 
thresholds shall be furnished with necessary cutouts to fit : door Jambs ; . 
Secure thresholds in place with l/4-inch diameter countersunk non-ferrous 
screws one at each end intermediately spaced not over 12-inches on centers. 

(2) Utility Building. -. The thresholds of .the exterior-: 
doors of the Utility Building where indicated on door schedule shall be 

the interloekingsweatherstrip ■■type>'v?,5-l/2%x. 5/§"> vfaterfeated from 
nonferrous -metal with a non-slip top . Surface and' "shall '.be rbedde.d : ; in .- 
calking compound and. anchored to , 'the : concrete .by means .of ;bolts set . • 
in expansion sleeves. ■.'■■ . ■ ■... ■; .-v- 

■■■■ :,-.u. : : Clothes ■Poles < :- The contractor shall proyide :in all the 
coat and- clothes: -.closets :.a\ 3 A^ioch:.:inside' : diameter 7 'standard weight , - 
galvanized steel pipe '^conforming- to the requirements -,of Federal Specif ir: 
cation WW-P-1+06. ■ The - pipe/except.as-otherwis-e- reqUired>. 'shall be. attached 
to the wall at each .end with - a flanged fitting and . screws * ■-■:. In , addition, 
the - pipe shall be^ supported • from .the center with >a^mei;al:: -hanger secured ■ 
to the closet shelf. In closet where scuttle to attic space occurs , 
pole installation shall permit easy removal without use of tools. 

:: i* Wrought- Iron -Hand: Ralls . ■- Exterior wrought Iron hand, rails 
for Operators' Quarters shall .be of the sizes and types indicated on ■: 
drawings. Wrought iron shall conform to requirements -of. Federal Specif lo- 
cation QQ-I-686, of the grade best suited. Hand rails shall be installed 
in a sturdy and durable manner as . approved by ^the. Contracting Officer. 
Shop drawings ■shall be: submitted. - .- ■-:. . - 

■ w. Extension Traverse : Rods . : - Provide one extension traverse 
rod, length adjustable from 12- feet to 16 feetj and install in living- ■ 
room of Operators' Quarters so as to span the three awning.. combination : ; 



two way operation, adjustable projections from 2-l/2-inches to 3-1/2- 
inches minimum, snap on end brackets, ball bearing tension pulley- 
suitable for floor mounting, continuous braided cotton fiberglass core 
pulley cord, and shall be galvanized bonderizea'-' 7 an&'fii&shed'- -with white 
or Ivory baked enamel . The large traverse rod .shall have at least two 
intermediate-supports -and a minimum.xi'f ^Slnyibn;., c'arxier.a...,.Ihe .^BialleE..^— .^-— . ,,.. 
rod shall,. f have, at least 20 nylon carriers ; : ;_Fastenings for- attachment of 
bracke^lhair be plated steel screws^ of;' proper; length and type. Toggle 

bolts-«ia&l--be- used Sot-.toowitina *■■■'■■ '■■■■ '2;:L^ : ^,,-'---.~-^.:^l::,^,, — — _.. ~, , — — , — 

x. Heater Room P°P r ^ j- p ^ erio 1 r ^PP r ^ " ^ e interior door and r< 
frame' for 1 - the _ heater room iir the "Utility ; Building -Shall D^^ither^noMow' 1 "';''^;;;; 
metal or ; kaiamein : '■typ^" ;, fbr" / a-''''clasis i fi 'door/;'- J £a'bei'.will not be required;"' ;: ' " ; 
however, certificate of compliance shalibe' submiited. 



'"" 1^' Robe^Eobk ^ - liobe ^b'oak ;cbnfb^ 
WW-P-0O555 figurT'^T'shVll'be^instalied'OnVbathrbqm door" in' 'Operators* '•'"'; 
Quarters and mounted 66 inches above floor;' 'Book shall be installed ''■'■■ 
on lockplate. . .... _ ,.. __, ; T 

2. Basement Windows . - Basement windows of the Operators' : - ; 

Quarters shall conform tp Steel Window Institute Recommended Standards r 

for Steel Windows, bsisemefnt type. Ventilatbrs ; shall be hinged af^,^^'^" 
bottom to project in and shall be provided with outside insect screening' 
of nonferrous 18 x l8-mesh type. Standard hardware shall also be . , „ 
furnishedV ; ' _ '■■ * ■' - :.m:...----.- ; . ,. v ..^..-.,^ , ,,. ^... ^ . .'.. 

311-09. CARPENTRY. - a. Lumber and Woodwork . - Lumber shall conform' 
to Federal Specification $15-1-736 for 'Xumber and Timber, Hardwood", 

and Mb&L*'Z51ci£6x: .'laamber.and .Timber,., Softwood !'l'.i A. xer4iifJjcaiev : ^;'cdiilH;'::: 
formance with Federal Specifications wi^Ll be accepted in lieu of 
inspection requirements. At the contractor's 1 bptibri; lumber for the 
various uses shall be. one of the species listed for the purpose and 
of the..„.grade .indicated .:._..■.■:, '■.■:.;; „ _ r .,„...„..„ . ,-. 
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(l) Rough Carpentry:. 

■■ SPECIES AND. GRADE 



Douglas Fir 
Sitka Spruce 
Western led Cedar 



northern White Pine White 
Eastern Spruce Fir 



Column and Posts, Roof 
Trusses 



Rafters, Sills, Joists, „ 
Headers and , Stair Car-. ... 
riages 

Studs, Plates, Caps, 
Nailers 

Subflooring and ..... 
Roof Sheathing 

Wall Sheathing, Bridging 
Ridge Boards <, Bracing, 
and Furring 

Subf loor ,...». Bathroom 



Any stress-graded species -1,450 f., 1,075 c-, 
1, 5U0, 000 E. (Unless otherwise indicated on 
the drawings). 

Any stress-graded species. - 1100 f . , 850 c, 
1,320,000 E. (Unless otherwise indicated on ■ 
the drawings). 



Standard 



Standard 



Standard 



No. 2 



: Eo. 3 Boards 



No. 3 Boards 



Ho. 2 



No- 3 



No. 3 



Exterior type? Grade C-C (Plugged Ext) 



(2) Exterior Finished Carpentry: 



SPECIES AM) GRADE 



Douglas Fir 
Sitka Sprice 
Western Red Cedar 



Northern White Pine Redwood 

Eastern Spruce 



Cornices 



C and better 



Trim and Corner Boards C and better 



C Select 



C Select 



Window and Door Frames 



Practically clear 
material without 
obvious defects. 



Practically clear 
material without ob- 
vious defects. Win- 
Window jambs, part- dow jambs, parting 
ing strips, and strips, and sills of 
sills of Douglas Douglas fir and sills 
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■(.3) -tet«i^oKaJiiai«S«4,.5ar»ent3w:. jS©?pl?? )*nd grade 



Trim 



Moldings 

Sbelviihg-irisA 

Wainscot 

Stair Treads 
and Bisers 



Highest grade for natural finish; second grade 
for paint finish. Wood for natural finish 

■ -gha3Jb : ^©,-MiIStft0OT-tB:^oj!Q^. (;•} 

Standard Moldings B and better fallings 
• : 3S0i: 2 --Boards }■;,,., \^^ Ife :l-$q4?$^i Lan^Mi vi 
No. 2 Stock 



Construction 



Ho. 1 Stock 

, - , ■■■ ,.. ■ * t '■ \ 



(h) Flooring (Operators'; Quarter): 



'.'Vi 



Living Room, Dining 
Room and Halls, in- 
cimdlng^hall closet- 
Bedrooms and Bedroom 
closete-.-K'-:;* - ; '•? • 

Thresholds 
(front door) 



Thresholds 
(rear door) 

Ki£chemo-n\iK .j" 
(under linoleum) 



Red or White 



Select (Plain 

■■;:'■"' S$wed.j).' ':;i? ; .-.v; . 

No. 1 (Plain 

; ; ; -■SaVfed);;-, ,::''' - 

Select grade (CS--.5JJW 
Oak, Red or White to 

:x;.*:.Match^l$Opring, : ■ :: : ; 

i -.f.j.r- ■■-!?.-* ;k:',:— rl : :-,.-:i . 
.:■ .r..;Longle,«f ^.Southern, ;i f |rie ,, 
Grade No. 1 
'■£-;*■; 



'Bee^h* Birclv rf -h-^) 
Maple, Pecan 

^■■: U : ) 

Second 

:■ ' -;-"M' ; 



Second 



.'"JL 



■:.': Dougias-FJL^ goppm.erciai.,.,..,-.;''':" < ! v.;:„n..;;i.T .. P v>~ 
Standard CS ^5-55, Ext. Type, Grade ^C^,^ .- i; >.^> 
(Plugged) Ext. 



■ b^fe^D Ptfegx Materials' ^ ^jU-^ 
Tempered pressed wood .f i&erb0ar ; ds, ,sfeaAlV ; cjOnf prm : to the-! V e .^irementg.,^f f ,.». 
Federal Specification Iil-H-35 for "Hardboard, Fibrous -Pelted (Fiber- " 
board:)^:,3/l^injeh ; : thick^ Type. U : . :.;,/ ; ^ - 



U-jc^-- ri 5 



to " Fed;; S^c .' ^SjrW»51a^ '^/2-imch, ^sk^v^V*?^ " 

specified, . .■: ;v ;;:;.■■:, .-.--,. ...•■--. -'■■■: • -"-; ,-;- .'-..-:-; o vf\: ■'';"■'■■•■ -.'■-..^■- ■:';■ 
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(3) *Batt- and Blanket-Type 'iriEuiation. - Federal Specifi- 
cation HE-1^5l5j, 'Class 'A, treated for fire-resistance rating of sldw 
turning or better ; ' ; with vapor. Carrier -membrane and edges suitable for 
nailing insulation between supporting members; HH-I-521e, Type I, Class 
B or C. 

(h) Laminated Aluminum Foil Insulation shall be an 
open mesh glass fiber reinforcing mesh on flame-proofed paper." • 

■ >- (5) Roofing Shingles. - Roofing shingles shall conform 
to Federal Specification SS-R-521 for "Roofing and Shingles; Asphalt, 
Prepared, Mineral Surfaces", Type II. 



(6) Waterproof. Sheathing . Paper„. ... - ..Waterproof ;: sjfeajfeing 
paper' shall conform to Federal Specification TJU-P-l^Tb for "Paper; 
Building, Waterproof"'; -Type I> Glass Bi ■ ^' v ■ , 

(l). ..Lag, Screws.. .-. Lag.. screws , sh^l.....co.nfprm., to , Federal 
■Specification FF-B-56la for "Bolts; Lag". 

:: (8) Bolts, J^tfci^d,, Studfe. - Bolts, nuts and studs 
shall conform to Federal Specification FF~B-571a for "Bolts; Huts; 
Studs; and Tap Rivets (and Material for same)". 

(9) Nails. - Nails shall- conform to Federal Specifica- 
tion FF-N-105 for "Kails; Wire and Staples". 

(10) Screws. - Screws shall conform to Federal Specifica- 
tion FF-S-llla, for . "Screws; Wood, Slotted-Head". 

(11 ) Clamps, etc. - Clamps, expansion bolts, expansion 
screws, washers and anchors shall be of steel or iron and of standard 
type and manufacture as approved. 

(12) Asphalt Saturated Felt. - Asphalt saturated' felt 
shall conform to Federal Specification HH-F-191a for "Felt; Asphalt- 
saturated (for) Flashings,' Roofing, and Waterproofing". : :.'; 

(13.) Glass. -. Glass. shall iconformto.^ederal. Specifica- 
tion DD-G-451a for "Glass, Flat and Corrugated for Glazing, Mirrors and 
■Other Uses". ■■"■ '"■ ' /' " ~ ■■':■'.■.'.■ ''■<■■ 

"'■'"" (ib) Calking Compound. - Calking, compound shall conform 
to the requirements of Federal Specification :1T-C-59& for ''Compound, 



o. Frami ng and Eoardi ng . - (l) Lumber and Other Rough Work. - 
Lumber and~other rough work shall be properly framed, closely fitted, 
accurately vset' to the: required lines,, and* rigidly* secured in place. Ho 
shims will: be -allowed on wood or 'metal' bearings. : Studs and" joists- shall- : " 
be sized -to. give true, surfaces for finish. ' 'Framing' shall- be' kepi at- '•■■'■ 
least 2 inches away front ■■ the chimney. Members shall be framed' to allow 
for passaged of., pipes to avoid catting of structural- members -. to member's^ 
shall be cut, notched, or bored -for the passage' of' such pipes without--— ' 
prior approval.'* "Wall plates' shall be : built up, of two thicknesses-- -of jr '* 
lumber with joints broken. All corners shall be wind braced. Ridges ; ; - ; 
shall be'stra^ght vand' true intersections of the roof planes. Rafters' 
on plates and ridges shall be framed with close joints. Blockihg ! 'h6t - 
less than £'X:.4^inch stock or size of framing member shall be placed- ■';■ ' -i : 
between rafters, joints, and studs where necessary, indicated) or' -'■"''■ •■ 
directed, to form nailings for roof and wall sheathing, and subflooring. 
Ceiling joists shall be lapped and spiked together, at bearings and spiked 
to studs where same occur, ; Openings -shall be framed' with headers- and : '- : 
trimmers;-' Headers carrying more than one tail- joist shall be -tripled;:; ■ ■ 
Furring^'and strapping shall -be 1" x 3" strips ; spaced as indi bated" on '■■■■ 
the drawings and -installed transversely "to ceiling joists' and walls, '-■■■ -"■" ; - '■ 
and shall -be provided -around all openings, angles > corners arid else where- 
as required. Bridging shall be pr-bvided where : shown.-: ..■.■-■-.'..■ 

■'■■Ki:-b (2) -Trussed -Rafters. -■■ 2be 'trussed^ratbers for the 
Utility Buildings shall be fastened with'timber connectors ■ conforming 
to the following requirements: Split rings shall be manufactured from 
hot rolled -.SvA.E. -1010 carbon steel, ' 2-1/2 inches in diameter. . Each : ; ^ 
ring shall' foi*m ; a closed true circle with 'ate outside cylindrical surface r i 
parallel -to:' its axis . - Split 'rings ■ shall be cut 'through in one ■ place '■'■ 
in its circumference to form a tongue and slot; The dimension "of the ■'-"■'- 
rings shall be as follows: „. , . 

- ■' ''■ Inside diameter when -closed ' 2*50" ■ 

;'— • - ■ -.-. Depth of ring" •' .>:.-.; 3/h" •■ 

'Thickness of- metal with inside ■'-" 

"' surface beveled 'edge- O.I63" ■■'-■■'■- 

Beveled center , O.I63" 

Bolts shall : <be- machine bolts l/2-inch in diameter. Plate -washers : : 
2" x 2" x-l/a*.' Shall be "used on both Sides: of the joint. -The' groove -:-.■ 
for the-ring shall have an inside'; diameter -■ of- -2/§6' inches,: '-a.depth '■ ■•- 
of 0'.37Tineh:'and.-a width of : Q.l8' "^ ■<■ "'■■"/ ■ ■ ■;■'■ ■ " ■'"■'' " 

('3) Wall and Roof Sheathing. - Wall and roof sheathing ' 
shall be- dressed and matched and laid in level courses well driven- up", 
at every bearing. Joints shall be over supports with not less than - 
two boards between joints on same support. Roof surfaces of every kind 
shall conform to roof lines and slopes showc on the drawings or required. 
Waterproof sheathing' paper shall- be: : installed'^ over- ''wall "sheathing 'knd ■■■■- 
wood subflobrs. ■ -'■ ■■-.■■■ ...< . -.? ■ . •■■. ■--.:: *•'■■■ 
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(k) Studs. - Studs shall he 2" x h", spaced 16 inches 
on centers, unless otherwise shown. Plates and sills resting- on concrete 
walls shall "be anchored in place with l/2- inch bolts. Studs shall be 
built up double round openings and trussed over all. doors and windows. 
Corners shall be thoroughly spiked together and made solid. All bearing 
partitions shall be provided with top and bottom plates. Partitions 
and walls shall have at least one row of horizontal bridging full width 
of studding,, cut and securely nailed unless additional bridging is 
indicated.. Studs shall be framed as shown or required for the proper 
installation of trim,, plumbing, and other work to be concealed. Nailing . 
strips shall be cut as required for the support of fixtures of all kinds'. 
Partitions carrying soil pipe shall be furred out for same. 

(5) The contractor shall provide three stringers of 
2-inch stock, cut to exact shapes required to receive finish treads 
and risers for basement stairs. Risers shall be of uniform height and 
treads of uniform width... All .trimmers -blocking and other framing shown 
or necessary:;.tQ.:;prpyide.;:support::for the finish treads and risers shall - 1 
be installed,.- ^Finish stairs 'shall -have ..,7/6- inch treads, with nosings, 
and 7/8-inch risers nailed -direct to .rough stringers. ■ ■ 

(6){ ; Subflooring shall be of 1 x 6-inch, or 1 x 8-inch 
dressed and square -edged material. Subflooring in bathroom shall be 
laid diagonally. Butt joints shall be staggered and over supports, 
with ends cut parallel to joists. Two nails, not smaller than. tenpenny, 
shall be : used at : each bearing. Boards shall be face -nailed with nail 
heads well set. Subflooring to receive nailed wood flooring shall be 
covered with rosin sized paper. 

(7) Subflooring, minimum thickness 5/8-inch, shall be 
installed in bathroom with grain of face- plies across the joists. End 
joints shall be butted over supports. Plywood shall be nailed h~ inches 
on centers along edges and ends and 6-inches on centers along all 
intermediate bearings using 1-3 A-inch -annular or screw type nails . 

(8) Underlayment for linoleum over wood subflooring 
shall be plywood. Underlayment shall, be secured to the subfloor with 
1-1/ it- inch screw type or annular -ring -type nails, 1-3/8-inch cement - 
coated sinker nails, or 7/8-icch long, No* XQ gage etched- or galvanized 
divergent point staples as recommended by. the manufacturer of the staples. 
Plywood shall be not less than 3/8-inch thick, exterior type, grade C 
(Hepaired)-C. Nails or staples shall be spaced 6-inches on centers at 
edges of panels and 8-inches on centers in both directions in the field 
of panel. 



^^^ ^ 

place&'.wh^re sjiqw^ on -drawings ^"^nd ;fc^.-ii^' 4^ -. 

accordance with, t^s ; p»nuf^qtu^Xs ,raeem^n^iipns,.' ^ 

pJ.a^edU^atwe^ ceiling; .jpistSj, jun^ss o^rii^£X n #' c J*^% 71 ■ ld-d 7ot^-'\ 
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(3) Reflective insulation. -Be&ect'ive insulation of 
the 4ajn3, : Ratf d ; .a^un&num f^^ : .jq^%jfx^^^8 m P^^-^tvfSp^t^ mesh 
type on flame' proofed paper shall fee "ins tailed' beliipd^i&e .lipard.^,, ,.. r . ; ,, 
radiators. 

■ ■■ . ; ,-' Z:u"- ^ e ~ ^ J^erlor.' FJnisK ^-. QC). All' Jp?cter§r :£in|^ah£ll be, 1:; ,^..^ 
milled fr'o^/fflater^als -specif ie| .e$f ^Ke^ted- -in. '^rl^t^pnloraigtjt. 3$fcft',# 
detaiip^j i§^£^sed '.surfaces of if/^shy.>roodvroriCj^lj; l^.,gpibbtl}'..^ES';^;' 
rea^^ : yece^e, p^i»t v ox- other JflHsfcu ^'i&l ailing pfy&$£ \^M,,MSi 
face; .nailing, 3s! req^red^wi^ ; .&cX^^ Cornice 

and, p^r;:ixtej;ipr' ^^..JMA'^i^a^.. shajll\^ r ;cqn6%ttc1^ so^h^,,w^ex. 
eanno&iiaj^fc^^ .^ :^|bp^4., a£,.^t^s .^ 

and interior ''iap^es'" and" n&tered; at ; corher^,'V|n-^ 

shall be;,£b^$e^d. .;.Jtoadi^^fh^'^;^Viia ^^cV^ro^ii^^h^p^bK.^ 
del^^-:^:Rai^.iQQMldings shall "tw»-. run to profile: re ^i^'^P ^eir3$tb; 

• hpr^nfcai jspMngSi." : '' Plywood^ shail,be: .inpt&l^ : ^be^^ndl|!a|^ V;," ^', o: ; 

"l.-J'Vr- $#■"' <^pvedlpl^^^slding ^ 
One -Eleven'' ■ asl specified., by the" -P^la? ',Pir, ^ywppdt ^^citAtJ%, *«$£" I~V 
jsho^v^^6ta^3^ : accp2to0 ^'.^e ; detailsT aho^. op ffe d^£^..|^.;^ 
as ^©0M»^^e^\l^. v *b!^ jS^ewe . a^Bfi^'i^^^.-^.^..^, ,-;.' ^~.-; ;*•;' -, i: ^r S ^»' :-v* lII-':: 

.-irr"-.- v'' J ^ ■* T -'".ft) -^o^' shingles' ih^l:conforinl & £pn^c;Ul '&|i^r£;; 
^'3l'and : -shall be.- o£ random! widtJh! and l$ t :incS£fc> 3^»^;.5^j^Ui^ %*&£;!. 
l^'-appiied e;ijpjiiiiLft r < 

7-i^in^s^>;^n$Lea, sb^jaa-^u^ p^'c^^p'p;|'e^s|in^^Bi^e: 
pe;^:jaa'il3 J; $ri^ lifts ^$hV;' ; ; ; 

ne#t>;^ur;S^,'tQ:-b€! ; 'i ^ptjjfdgei ^: 

..witb^a-.thi^naii: i^tjbie center: of, .fhVpterjS&T^ 

^.ad^aceiit' 'ip^se^^shlsai,Se %oWn'or:^ep^:bufc ^ffife^^.'^ij^ffi.p. 
at" least l-i/2-inches ." " The .s|arting;' course '.'&£■_ V$$$j#' fall. shjallTbe " J" 
doubled. All shingles shall 'be p'redi'pp'ed"' as" "specified under" 'FAtflTml - 

section.^ s^;-;.:;ij.y - i :;.j,;--;;..-' ; I/'^: '-^ :vv.-.- ;::";.^v^. - - :'■■-■ r.<: wrj£ . ' 

■■-, f ? , ; ,^ : 'X^ ^6o£hymer ; ^Ventiiatpr s.' ~ ; ^op4^^v^/vent i^^r^hM^yf; 
be ; buii^^as!i^^ ^ C 

aj^ : |^pya}?le^cp^ bacX 'pf".X^vfrsV ^T ; .^"^ : r •',.',, 

fpllpwin^fe'<^ireifien^@., tShpp dr^ngs^shail ^^sub^^t^d^^ ;~ TZvZ.Z'Z 



* ' '.','."'.-",-,' "Z, ; : f ',(i} '.'Double-hung frames sbaU haye,;3/ft-i:nch \Jai^s J: ■ ;,. 
hea4V J |[ : '' ! ^,t!ii:^>l5i?PfiV'i/2- ^y 3A-inch parting e1;ripsX..l-5/e-inch •■" 
sills/'a^ji^l/^in^i side, and, head casings /\--^sa^5;pr;;he^^_sbAU : y>?_ , 
cu'tTas '-required, by the type.. of .spring .balances 'specified,. ; " 'inside \$%t$$ 
shall be secured with screws and adjusters. Sills shall be' run with 
weather breaks on tpp and pne or more grooves on bottom as shown. 
When staff beads are required, they shall be loosely attached. 
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:'":■ '(2) Awning Frames;:- ■'■•*■ 'Awning" ■ f«aii»». -siii^i' ^ve -il-3/8- ■-'''; 
inch jambs, and ; .tteads :and:i-5/cVinc'h £ills : >; ' "Sills- ; shall be : run with - 
weather :bre.alss roiitop" &nd one- or : more 'grooves :©n -bottom as shown. .-■*-: 5 
■ 'Frames .shalfcbe: cut -or ■'worked, 6s .required .1^ ■receive- oper-ating hardware. 
When staff beads are required they shall be lcosly attached. 

>: - (3) Millions. <- Millions shall be constructed to- the 
size shown or "required. 

■fr. .Sash. - Sash shall be of the -type and desi^i indicated. 
Nominal thickness of double -hung sash shall be l-3/8-inches for Operators' 
Quarters and. Garage and 1-3/V-intehes for 'Utility Building, and all 
awnings, -fixed and hopper sash shall be not less- than l-5/8-inches. 
Po&derosa 'Bine sash l-3/8-inches and less in thickness shall conform 
to CS 163-59, and 1-3/4-inch-thick sash shall be equal in construction' 
and quality. Sash of Douglas fir, cypress, or southern pine shall be 
of the same- construction and quality as specified for Ponderosa Pine. 
Double -bung, sash shall be check-rail type, shall be grooved for 
attachment of spring balances, and when over 3 feet 4 inches wide, 
bottom rail of upper- sash shall be rabbeted the full length and rein- 
forced with a zinc -coated steel angle not less than 1 inch by 1-1/2-ihches 
in size ,. Awning .'.type- sash, shdll-. be furnished complete .with all- operating 
hardw^r> ;and'.; weather stripping .;u :Sash Btoll^be 'fitted; closely after; ' 
frames; iareV set, "rshall'":be : made- :to work free and easy, and ■shall-be <.■■■■ ■; ■■ : - : - 
well-balahced. ; ^A11 windows except ! those 'in basement; and •unheated "spaces. 
shall -be -Weather stripped In ■ ■accordance-: with igs204-5^ and C& ■ 190-5^as^ 
applicable. Sash in toilet rooms in Utility Building shall be glazed' 
with Type IIIc, rolled figured obscure glass, and all other sash except 
awning type windows of Operators 1 Quarters shall be glazed with Type II, 
B quality, double -strength, 'clean glass •conforming to Federal Specifica- 
tion DD-G-451a for "Glass; Flat and Corrugated (for) Glazing) 'Mirrors 
and Other Uses". All glass shall be set in best quality putty. Glass 
for all awning ■ combination and awnifcg type windows in Operators ' Quarters 
shall be double strength B quality, .clear sheet glass and shall be of the 
multiple -pane insulating type consisting of two lights which are separated 
by dehydrated, air spaces hermetically sealed. 

• " i- Storm Sash . - Storm -sash for double-hung windows shall — 
be.'rof the same ■construction-' as 'specified for window sash, -except ; - ' '• 
1-l/a-incn -tMck^VuSh^^saBh shall 'be -of : the full height 'of the opening ■• 
with the; : center horizontal division the same width as the che'ck rail-' -• 
of the window sash ; and aligned with same. Storm sash shall be' provided 
for all double-hung windows in the Operators' Quarters and for all 
double -hufag windows; .in Utility Building except in heater room and dead 



■■■•■ window^- ife; dead- s^or^^eai^lrorksJiOp; areas.. V „,The .^ndow openings: shall 
■ . ■ be;:.3xrovi&ed : with:.aluiainum ;chan^ installed. ■ Window 

. screen..vf*ames \sh^ 
^l/2*ihche's wi^s~&. liKrttoa'r^ilE'^'ariclies'vrLae. ■. . ■,, -'..:•:>'■ 

(2), Awning entl hopper type windows shall be provided 

k. Door JVaiaes .— • Exterior door frames shall be i-3/4-inches 
thick, double-rabbeted from the solid, .for doors and combination metal 
• ston&vsmd J-screlStt doors > ' unless ' ''otherwise, jthQVo. . Interior. .door : .frame s 
shall be 1-3/8-inch thick, : full width of finished wall or partition and 
shall be double -rabbeted from the solid and secured with finish nails. 
>i .rp©ubl©5vvedge''b^ at ■nail-ips points 

■ -and;- at9ba«k'^f'"butts.jand v lock; strikes. \ ' /'.V . '" [\ w ir] ,■ .->■ - ; -v.- 

^.^■■l^^ ^ots i-'-* (l) ' : Set^ral. : - ; - Doors.*. shall, be of design. and . 
■.:■: sizes.Lindi^'a'ted'.'and. shall he fabricated . io accordance with the, ,besfc . 

practice of the trade/ with all joints properly formed, tightly fitted 

and tenoned. Exterior doors shall be flush, paneled or glazed as shown, 
, 'l-3/^i^chf;fhicTs:;- "GlaWs -shall '.be type' II, double -strength, B. rjualiifey. 

louver,- shall -be provided for'.' door to men *s toilet in Utility ; Buiadingi 
;"i-.'iM^. ! : : e'Jtfcerior- doors •>' {except' 'overhead doors, door to heater* room, in-.: 

Ofcilfcty : ; Btitildingy and: -garage Wing door ) shall .be' completely weather^ 
■■: .: stripped* a -Heater-room 'door; in "tJtility Building shall be weather-stripped 
- :- •a%--dofe>r ■bOtlioirftinlyv 'Stripe shall be as wide as the. door- will .allow : and 

secured vby^Gailk-spaced; not more than' 1-ipch- apart,. f:,Interior ; doors ->\. 
'.' shall' beyl-S/B-incb ^ekcept'\ : a-b: otherwise- indicated. .Door with- wire-grille 
^^«h^^'be' : :COnstrucied' of'? -x 4 : *s ;wifch Joints bMf -lapped'. , Grillec shall 
'■■■■be^fastehed to d66r v tfi%h : staples, dn'6''" centers and a 1" x 2" wood strap 

laid ovir ;ahd' firmly sailed 'On ! % ; " centers. 

"i W ' ■-'(2)V v Bwing ;; rtoQj*S, : ' - ;.5^p : : and^ottQm : edges.. of doors . shall 
be given two boats': of -spai* Garnish -at the factory 'before shipment; .; 
Exterior doors shall be fabricated with 'water- resistant adhesives. 

(a) Exterior paneled doors shall be softwood doors. 
Panels may be solid or laminated; laminated panels shall be not' less 
than 3-ply, and when raised, face veneers shall be of sufficient . thick- 
ness -to take the raising'. Doors shall have solid stiles and rails:*..;;. 
Softwood doors of Ponderosa Pine shall conform to CS 120-48, graded; 
of Douglas" fir, Sitka spruce, or wesbern hemlock shall conform, to . 
CS 73-^1, grade B; of redwood* cypress^ or southern pine shall; bg; equal 
in construction and quality to the corresponding grades of CS ISQrJ+Q ■. 
or CS 73-51. ' . - ; ; 

', - - <b) Exterior flush doprs shall be softwoods -';:,:':■ 

veneered and shall have solid cores of the stile-and-rail type i Doors > 
when 'Gbtis'trttcted 'without 7 cfcbss-b^riding, shall' have sawn or sliced face: 
veneers not less than 3 /l6- inch. thick before sanding, and when cross -banded, 
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combined thickness of cross-banding and face veneer on each face shall 
be not less than 3/16-inch before sanding. Otherwise/ softwood -veneered 
doors of Ponderosa Pine shall conform to CS 120-M3., grade 1; of Douglas 
fir j Sitka spruce, or western hemlock shall have vertical grain faces 
for paint finish and construction and quality shall b^ gqual to those 
required by CS 9lAl. 

(c) Interior flush doors of Utility Building shall 
be softwood-veneered solid-core doors; Interior flush doors of Operators' 
Quarters shall be hard wood- veneered hollow-core doors. 

1. Solid -core doors may have wood cores or 
composition coreB at the option of the contractor. 

(i) Wood-core doors may be of the vertical- 
block type or the stile -and-rail type at the option of the contractor. 
Softwood- veneered doors of Fonderosa Pine shall conform to C3 120- 58, 
grade 1; of Douglas fir, Sitka spruce, or western hemlock shall have 
vertical -grain faces for paint finish and construction and quality shall 
be equal to those specified for pine doors* 

(ii) Composition-core doors shall have a 
core composed of inert mineral substances which when processed shall 
weigh not more than- 28 pounds per cubic foot and have a moisture content 
not in excess of 6 percent, and shall consist of three or more pieces 
securely bonded together and to, the stiles and rails. Stiles and rails 
shall be of laminated hardwood and sfeall have a nominal width of 1-1/2- '- 
inches and ^-l/2-inches, respectively. .One lock block not less than 
h inches wide shall he provided and its. location suitably indicated, fhe 
core shall be sieved to provide a suitable base for gluing. Cross-handing 
shall be not less ■ than l/l6-inch thick, and face Veneer shall be hardwood 
not less than l/28-inch thick, each applied with waterproof glue. - 

2. Eollow-core doors shall conform to 

CS 171-58, grade "Good Grade".' Type of core construction shall be 
at the option of the contractor. 

(3) Overhead Door for Garage. - Door for garage shall 
be sectional -over heM and r of size, as -indicated on .the drawings, and 
shall be constructed '„■ of -lr3/8*ineb, . 'thick, morti.ie^ and tenoned, glued, 
steel ; doweled, stiles : and ,>rails ;; with, .rebated,. weather Jjcints ,; 'throughput^ ■' '• 
Stiles shall: be^3-l/2rinehes; wide .at centers^'and '5-l/2-inchWjwide :: at'; '"■■'■ 
ends. Center - rails jshall be 2 ^9/16" minimum,. '.and. ; top;aM 'bottom- rails - r 
shall be : 5 -l/2*.iiiches ... wide ■.?:■ -Door* • shall, be fumi sn^d 'with rubberV weather- 
strip at bottom; . Door panels -shall be, l/^T.inch' thick exterior' grade •■ v - : - 



Installation. Tracks shall be 2-inch size and furnished for a 10-inch 
maximum head radius with adjustable jamb brackets on the verticals. 
All metal parts shall be galvanized steel. Door sections shall be 
hinged at rail center stile and end stile. Door shall be erected in 
accordance with manufacturer's instructions. 

(4) Overhead Doors for Utility Building.- Overhead 
doors for Utility Building shall conform to the requirements for over- 
head garage door , except as follows: 






■ ?■&$ ■■.: Boors, ©hal^.bei^/^ijQGhe^ thick., 

'.'■■ Go 



;:■;■■■■„ {ft)* Doors ; ? sha&l-;b.e.r prox&ded'^Vh; deft ; and right 1 Z ... -7 
torsion>.isprings..:'.'c ; : ,r;;>r~ ^^ :■; .-r-r- ■■,-■■+,-, ■_....■.-.■ ; ; .":,,,,,.," ',:;" ', r ,'.'-.. "T, ,"'■'- '"'''•■ 

as furnished by manufacturer, and shall not be ' residential -tjrpe, of 'door. "■', 

'ii'i^iC-i \>l5$ ;ymti33ga-)r Hanging ; ^ 
shall setp fit;. :a»ahai^^^^ ; stpr^and .■>;■ ,,.,,.■ n 

screen doors-v: Swing' doors, shall; hav^^l/l^-ineb,. c^^ranc^'at^side^nd < y;] "'! 
top and ~3^1'6-d.nEhrcle : arance,-:oyer. thresholds afo the >ottom;^ : 'a'nd'',sh^i-.be':'|' '.. 
hung and trimmed with hardware va^'.spe.aif ie.d.,: : ;- Boors : 'i,n '.openings! without "'.,'. 
thresholds shall have 3/8-inch clearance. Screens shall be fitted and 
made insect ^tightv;:': ::-.:>'.- c,r - ■i\-\-x->;,-i: x - :■'■■ ■*■"- <> ■->'->■■-.:' •''.-- 

. ...attV JBidckinfe^Strappinfe 1 ajBdv^rr ; ipg, ^ Wood blockings, strapping.," 
and furring'': shall be; -furnished ;&S: indicated;, pr-, re quired, jf or,, iproper,',' "'.," '^. : - 
support or attachment of other .items of ;«prk .--■•.-.. v ; "-•■■■ _"'.'■"■> !',,'.',.. .."''.'! '"""-■.'■ '7"' 



ri;;n!;: 3nteriPr.:^nlsh . -y (l>M£nter^^ni«h. - T interior finish 
shall be manufactured ,pf :tfood : speqif|e,4> • : -l^pijxieripV: -trim;; inc3#ding . . ..,.,. 
base board!, chair:- rail/, e&eings-^ .window ^s^b^ and. aj^ V,'^ 

to the ^defeails: "shown. , ,All. i i;rsteri ! or;..trii%iSft be ; . sj*t< against '^tfe ; $$^^Jft^" 
wallboard; 4n rfche bAilldtngs :.shail ;b(qs ';r^ny;Wi^^iJp^ baxs^'..^ ^jp 4o^nj|s""-..7' 
shall be made in an approved manner to conceal shrinkage;, and, -sball '.lie : ..' '" .' :. 
tight. Joints shall be secured with fine finishing nails and with screws 
where-re^ifcefo: .^Ml nai^^ 

shall be set straight plumb or levels in perfect alignment, and shall 
be closely "fitted .; .Window, and-dopr.. -tr4.m#ha3. : l -.;be in- .s&ngle (lengths . 
Moldings shall' be ; mitered- .-at ■ ^xtertpr -corner;©, and r cpped -at inferior rangiejs » 
Book stripe: '■■shall \be provided -for clpse^s^^s,.^^^ !/ ' 

installed ^as;d£ tailed* :and as - indicated o'P:;ih^/drawt^l^-^^ncV'.^^i'be'^..^ J. 
anchored to ;wall ;ttith(two 3 y -»' 3"cOiip^ .*sg3#a poie^ch^rear leg, ■' -v 7/:7 ".••'■-- 

;. -h^J C{Z) 1 fWallsy rGeilingSj :.e1;<?* : :-; : f aJLlSj, fiftliiags.'-iapd^aW'.rf'.'/r,;;' .'.'. 
other 'areasJ:*he:ra'.; iridica^ ,',".' ' 

shall be reinforced, taped and concealed and all nail heads "filled"' with* 
three coat5v©f;.;Joint; material. ■■ Storage ;/ .;rhand^ing>,-;na.iling ? ...erectipn, 
corner:, treatment , taping; o£- join$s7:;'n£Oi^~'^ 
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depressions shall be in accordance with manufacturer's instructions.. All 
gypsum wallboard, except in Utility 'Building Heater ; Rbom/ shall conform 
to subparagraph 3*K-09b(£). Gypsum wallboard for wall' and ceiling finish 
in Heater Room shall be special fire-retardant type gypsum board not less 
than 5 /8-inch thick and bearing Underwriters' Laboratories label for 
1-hour rating. Where double layers are indicated, joints of face layer < 
shall not occur on base layer. 

(3) Pressed Wood Fiberboard. - Pressed' wood fiberboard 
shall be installed as a wainscot, as shown on the drawings using a com- 
bination nailing 1 and adhesive method, The installation of pressed 
wood fiberboard shall be in accordance with manufacturer's recommenda- ; 
tions. The board shall be conditioned as follows: 

(a) Screen-Back Hardboard. - The contractor shall 
scrub cold water into the screen side of each panel with a stiff broom 
or brush until! the" color: of the '. panel -darkens.- The panels •s'hail be . 
stacked screen; sides together, covered with a tarpaulin or other covering ■ 
and allowed^ ^ '.stand for: 2k hours just prior to use. ... , '' 

' '''^^b) '.^ooth-Back Hardboard. - The contractor ..shall: . ■ 
place a single thickness' of newspaper over the entire intended back ■ ■■■ 
side of a panel and thoroughly wet the newspaper with cold water. ' Next, 
the panels shall be sandwiched in this manner. Finally, the stack shall 
be covered with a tarpaulin or other ■coveVing.and."allowed to stand for . 
2k hours just prior to use . 

...(Ik) ...Scuttles. ..- Scuttles shall be constructed as indicated. 

."': '" X'5.)' Floors'. - Finished wood flooring shall be dressed and 
matched, laid with close joints on building' paper, tightly driven up 
and blind-nailed with eight-penny cut steel or spiral or screw type 
flooring nails into each floor joist. Joints shall be alternated, so 
that there, will.be at least two boards between them. Flooring shall be 
machine -sanded, with hand scraping around edges or other surfaces not ■: 
accessible by machine, .'.'..and left. in perfect condition" for finishing.' 
Floors shall be protected until the finish 'treatment has been applied. 

: o. Kitchen Cabinets and Counters . -Kitchen cabinets for ; 
Operators '"Quarters shall conform £0 the' details shown; on. the drawings,- :■ 
and shall be of stock, patterns,' accurately and neatly fitted and jointed. 
All exposed surfaces of cabinets and counters shall be 'Of select grade 
birch lumber or birch-veneered plywood as indicated. Birch-veneered 
plywood .shall be' CS.35, type' II,. good grade f or- natural finish, .thickness 
as indicated, . Concealed and enclosed plywood shall be interior , ; type, 



style D, type I, grade HP, class 1, finish A, color as selected by the 
Contracting Officer. Metal trim shall be stainless steel or chromium 
plated. All 'hardware -required for-the"aabiadts: shall he furnished and 
installed by the cabinet manufacturer and sfeall-'be tfee-i manufacturer's '•-'■' •■.- 
standard types as approved by the Contracting Officer. 

£. Planter . - Planter in Living Room of Operaiors^-Quarters : i." ; > ; , : 
shall conform to the details shown on the drawings. Birch trim and 
birch-veneered plywood shall conform 1 to 'requirements spe.Slf.1^1 above 
for kitche'n cabinets and counters"; - - CStteealed plywood £M11- "be ; ' ; extfe-r£<Sr^ : -- ! - "^ 
type j grade B-C, thickness as spectfie'd> ebrifdrtoing"t6 ; 'CS k$','''- ■:'>-• '-*'■' >,; 

: ^ftV'- Access Pa nfei.--^"AA'ee8ff*pa^ai^MiB^lL : J^^taJ8 sha,ll have 
closure ^mide 'of : I/2-iticfi j thick; -interior type> gradt'BiC plywood' conform- i; » 
ing to CS 45v"-*The' opening 1 ; shall < be framed to the ■■-required' ^i-ze-'-and -'^ j-.^ 
trimmed. Plywood shall be attached to the trimJwith^sultible'-wood'sc^feW*; 1 ' 

34-IOC" A#H4BT-'^ILE.-- ■&■;-■■' - General * -' Asphal&'tfiC.&hMA be/installed 
in- th§ 'off ice df the^tilliy 7 Buf IdingV^ j mterf ^ls f shall^be ■ stored: a t a- ■.'■-■;' 
minimum temperature of 75 degrees P. for at least 2k hours before 
installation. In the spaces where asphalt tile is being installed, a 
temper^turS' v bfat ; ^e&st' 7^ degrees : F. fen&iT ; be -maintained from ^8 hours 
before • ; in'Btallati6n [: untll :: 48 hours afte^ installation r. Mequate r -'ve»tilai:-,- 
tion shall be provided to take off moisture and volatile fumes. Unless - ■'. 
otherwise specified, materials and methods used shall be in strict 
accordance- 1 wi'ih"the ,:; reCoinfeendations' ; 6f" : the-mafiufacturer: of the asphalt 
tile J -^a%erlais :r shall : be-deiivered' io^ the'- project- site- -in -ihe.- ffianufae.ture*>• s 
orlgina^'unopened ■ , containeriB' ; with- the ma'nufactuirer.'s^rand'-and name- ..:.-:■■'..--:-■:■ .: 
cleariy^marked' ^thereon. '■ Asphalt--' Mle edging strips - shall'- be provlded^"^-- 
when indicated. •' : ' ;);, '" ; ' ;: '"' 

b; " Materials' 1 .''^ fi?) : AspKalt ■ tlle^ slaair conform* to Federal 
Specirlctftlbii' sS-^C&b) shall- be : '9 : 'Inches *a,u^re-'afaflf : l/B-ioch l&ick^'---^: 
and she33; i4 &e ■selected' from; •eoibr ; -1grbiep : B; ''-; ; ''•-• v - ^ ■; _ ^' : ' '^■ : '^; i ---^ '■^■. 

;:jo .:■ : :-:;- {£) ^T^^r-^yba^^'^i^-'i^^hb-'^^v^ tyges ^ depending ■ ■' 

on which^ ; iype r ^efmeWlW-ueedv' :i :: ; :Z i^-^v-.:''^ ■■■■■ ■ ■•-'-"■■ ^-:-^ • r >:v .■"•--■^■■■v.-. 

(a) Emulsion-type primer consisting of water and 

em^siori-type'^me^VcottfbVm'irig' to-'Federat'' Specifioation SS-A-OOI38, 

class l/'mfeeS^dthe/ebhs^tehi^-ofhe^ ■' ■'- ;:. r . .:•:.;.;, :; 

.-?■.':■. :^r,i-. -:--i .li^^j- -^t-ba-elE^type- primer composed of an asphaltic :-"- ; v;:- 
base reduced ■ wftn^ ; a : -'-suitable !: £ight : vblatll# ; solvent to a^thin ■ liquid V. ■? - 
weighing approximate^ : ^^ounds' f per' gallon, and-iiiade '-specl"ally"*or ;use. : •=: ; 
with asphaltic tile. **:*!iix ■;.■•:■, :;,,.,-■ --v.- ■■ ::>; :'■■:■*:■■:. '- ;.•■-,/-. '..■■■■ .>.".y.--\ -.,.:. 

teziizi? ■tjfaj^&jttetini &&mi be-one^^'of ithe'-fOllowi^gptyie's, -unless 
a sp^cifiH'type^is'fecbmmen^d byHhe ^manufacturer- -of -the tile .njsedi- r - ■ ,- : ':>•.■ 
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(a) Emulsion:- type cement conforming .t,o,> Federal . 
Specif ication .SS-A-QQ138,'. class, 1. ; . ■ ".,;■-■ -.;-.; 

(b) Cut -back type cement conforming to Federal 
Specification rSS-A-128... 

:■-£. -, Design. - The design, of ^ the fioor shall, be a straight 
checkerboard using jone-, color, with grain, reversed. Edging strips shall 
be installed where indicated on the drawings. 

. •;■<&>; -• Preparation of- Subf loor . - Surfaces to receive asphalt 
tile : : shaia~be swept clean and shall be free, from moist^e^aint,, ,011 ,. ,, 
and wax. Concrete floors shall- have cracks, rough areas,.. or other . 
surface- defects, filled ■ with plastic material. ■-...- ::..,.-.•. 

on: - r e- Installation ,; ■■- (l) Priming coat shall be, of the same- ; ;: 
type as iheocement-and^shall:^ in the .following 

manner: ;.:.:.-.'.- r ■.■ ■■■;■, .-.■■.■:■.■■■■. 

■ (a) Smulsion^type primer .shall be brushed over the, ..,_., 
entire surf ace to be covered with, asphalt tile . Primer shall be : allowed, 
to become- t;horo^ghly: dry ^ -■ 

(b) Cut -back-type primer shall be worked well into ., 
the surface of the concrete with stiff brushes- or a straight edged .steel , , 
trowel using the. minimum quantity that will assure cohering the surface .. 
completely with a -nonabsorptiye base. Primer shall be allowed to become 
thoroughly dry. 

;::;:(£) -Cement shall be either of the emulsion type or 
cut-back type in accordance with the manufacturer's recottoefidations, and ,.. 
shall be applied to the floor with a notched steel trowel and allowed ..-,.. 
to set until the surface is tacky, 30 minutes to 3 hours. The notches 
in the trowel shall be- not over l/l6-inch deep, and spaced 3/l6-inch on 
centers. The notches shall be maintained at the .specified, depth, and 
renewed with a fine triangular file when reduced by wear. 

•(3) Tile. - When, the cement is- sufficiently dry, the 
asphalt tile shall be installed- in accordance .with the design layout 
herein specified. Tile shall be laid in such manner that the entire 
undersurface : will be securely bonded, in, place... Tiles shall be tightly 
fitted so that each tile is in contact with the surrounding tiles and 
joints are in proper alignment-. The. graining in alternate. tiles shall 
be reversed to give a checkerboard appearance. 



-■-"■'£-.' -'■■ Pifoe'ctienv -+■■ From^the tMeiof cleaning"- until- acceptance 
by Xt^'^&mtBMtB^Qtit&eip/ibe- ,asphiit----tilft--; shall be:.p#operly protected:* t;^ 
by a eoveMng^of-Keavy ;p^fei?2 -^nd^by^ board i&lksMn"areas-.rwnere ./damage-r ; - c- ; 
to the^floco? tEay-'Oco'ur .i'b©Bause>of'--fiQbse(iiieiit::butldit3g : :operati0iis. :.:: j.f.v;* 

34-M^^^lJ^HIEG : Al©l > tAS!ffiEIirai ^ a^;&enerali * Plaster shall 'be ;.:r>.^ 
installed 'i ; n G bati3a*ofeiii- ; i6f ■C^emto»I , '-^uaFti^siijfhiSopatag^pli".incia^es-j ;,;■' 
lathing and plastering base for ceramic wall tile. The finish coat 
of plaster^jyjlinot'-be-^ w&lijscots have 

been in'Bt^le'av-.^Pl^ster^shall'ibe applied-van appe^surfaoeslof^twallerii^-.c ;.-.. 
afte^tie , ''iain^c^ss&V6 bfien-i^sta3ae^.-;^xedptrjaa;'0thertirisej indicated;; / ■-,:::. 
or specified;}-' -'plaster sh^ll^be-appliied--aa"fxilldw&:'--c ; - w,?;.;-';. .^■■^■[ -xvr^rl? 

■ n m - : :^-v !:(i)aQy|j S t^B^ ;!o;^-l 

over met^<^r : ^ypg^^lath-:^r'rceiliag"andcovexi'ffiet , aI latb-fomly :foroi^;-r ■:;-.;■ .•;■ 
walls^-—*'-' "^ S :^; ■;;:■:: i - ; .a. ■:.; t- ; :-..;■ :;;-. :;:V:,':-o ,,." ;w:M:;-c:;,? j v- '.■v'i. ;::s> :/:?::.:' :-; vo :.-;:."'" 

'' i -/ r f'^ '*■■■'■:■ (Z^^em'e-Cemtot'&l&^xim.ntsh*: *:;Ke3ne*;s cement -^rf.?'. ■ -,:.:: 
plaste^ffl^^sh'-sha'lli^e ''applied -.only ;overvgy^sum^plast!eql;bas&.> s ■;><..- !■:..;,!■■■■';: ;... 

:::s;:-.:^:;-f-;r:(3)-f^o r .taia^-!ff^netlt blaster- :( Ceramic; itile; base).; -Eor^laindj 
cement plaster, -shall; be r : applied '-'Over inetal-f lath 'i.v Portlaad-^ejaeJifejpJa'S-teE-:. : ; 
Shall 'liot b^vfepp^ied-tO ^SUm»la^;;^q; "; CT '^v.r'3 -li'xcs c-y-ii-^-yy-U^^J I' :\i.>.< ;; 

b. Materials . - (l) Gypsum Lath. - Gypsum lath shall conform 
to Pede^ainSpeci-fi-cati^Ef SS^r3QpQ/&^£h'itZiiote ;sheeisO. 

-t.t> .:-::-;-.'-:: '■/^^■•:< iGyps-uirt Blaster *< : A i:Gyps»m ^plaster ssftall .iconformjto '?.■.■;■'; 
Federal Specification SS-P-^02; type N, fibered .fpclgypsium ^nea^' -planter- ^riv ;■,:':. 
and type G for calcined gypsum, or shall be the equivalent type conform- 
ing tO ASm-C <28.:^>;V:0 It) - . " =vHo?.;;* s;>dA : ;?j1- :>/:.-, H. (C) 

:; ! .a :^.(3)^-^dra1&dvI&m^^ ,-^.;^ 

Federal Specification SS~L-351, type F, with the further; re qaixemenfc;; >■ ;; ^ : 
that the total free (unhydratea) calcium oxide (CaO) and magnesium oxide 
(MgO) shallot -"exceed ^;8-^rc^tft<:^-ifeightJy-vx^cHt2^e^-;ito the as-received 

basis. 4Jhere : - ; it' is"^ us«dl;f G& base ..cdattep^bydrated/rlim&m'hallfbe^iberedrr;-; v: 
and mill-mixed at the mill. *&:^v '^r^'-?". '.-..:• c.;';.- ;■■■ 



U ) ^^Beene 'S' Gmmto r )~ -Keened teement «hall xc&form to 
Federal £peciMcatiori ■3S^-l&lp'>ty$e "IIi«/\>/ ,;;::■:'.' -;>■.;.:!:> --?ci -t-s-n -'iv^' ;<y:o : 

(5) Lightweight Plaster Aggregates. - Lightweight plaster 

aggregate s "shall -'confora' to-'AS!M f Bi^h^ard. r C 35 ,; «) - U-i) 

(6) Lime Putty. - Lime putty shall be made from hydrated 
lime, except 7fchat; <£uicMime ^ma^.:be'lisedviwffiBn',MequSte(tiDne and facilities 
are available for aging. Suitable' cptedetutioris: shall cbe ..taken.-: to. 'protect a;.-.;; 
the putty from exposure to the sun and to prevent excessive evaporation 

and wind-borne 'pollutions .-iiime^ puttif. ^prepared 1 from 1 quicklime] shall be 
allowed to cool compl«t^ly ;bef*^e: v a^,tiig..v:^ Lime -.putty ^.prepared .from, hydrated 
lime shall be machine -mixed with water to form a putty and shall be allowed 
to stand for at least 15 minutes before-using. 
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■ ■ ': , ; : ; /(j) : Ifetal Lath-. ' - .Metal'lath' .shalV eorif prm to.Federal 
Specification ^BtIQIc. ; jxpa]iae^;'ffietaX;ia$h^liall';l3e cut :frOm;<;Opper- 
bearing steel" sheets, 'coated with rust-inhibiting paiht'afte'r cutting, 
or shall.be cut.from^ zinc -coated. steel sheets-. ;■ Wire: lath, shall, be woven 
from, copper-bearing, coid^raAm.wire, electrically "welded arid zinc coated, 
shall have not:: less than :&rl/^iBeshes .per' inch;"., Types,'. and; weights. of " 
lath shall, be as .specified" hereinafter in Paragraph ,..'JNSfALlATIQNS. 

' '. '; (8) .Nails.'-- (a) Nails' for Metal 14th,;' .- Nails'for 
attaching diamond-mesh lath .'and small -mesh wire l&th to 'horizontal wood, 
supports shall be 1-1/2-inch' ll-gage barbed roofing hails with 7/l6-inch- 
diameter. heads. ■ .Nails, for attaching diamond --mesh lath and small-mesh 
wire lath :to vertical, wood ' supports shall be. fourpeony coiimon nails or 
1-inch 1^-gage roofing, nails with 7/16-inch-diameter heads driven to a 
penetration of at least 3/Wnch, or 1-inch wire staples driven home. 
Nails or staples for attaching 3/8-inch..rib lath .to, horizontal or vertical 
wood supports " shall be 3/8-inch longer . than .respectively; required for 
the othervbases :'specified :; abovej ; unless .attachment is through the rib, 
in which case. equivalent -penetration. .into. the supports shall be provided. 
Common nails, .shall -be .bent over to engage at : least 3 'strands of, flat 
latl^br'the^rib of 3/8-inch rib "lath. ;; Nails :f ^attaching .paperbacked . 
wire lath to horizontal or vertical wood supports shall be 12 -gage . ' 
blued .U-shaped-head nails- drive,n, to a penetration of .not .less than 1/h- 
inch and encircling , a '.reinforcing 'wire /of,, the 'lath;.- p - -;.-; '■.- ■■ .-- , . 

■ ...(b) . Nails. for Attaching Gypsum Lath. - Nails for 
attaching' gypsum, lath shall conform to .'Federal Specification FF-N-105, 
13-gage. blued plasterboard ..nails with 3/8-inch-or 19/64rinch-diameter 
flatheads, l-l/8-inches long. : . 

(9) Plaster-Base Accessories. - (a) Cornerite. - 
Gornerite shali.be strips of zinc -Coated or painted expanded metal 6-inches 
wide, bent to form two 3 -inch wings , and weighing not less than 2*5 
pounds per square yard.. ', 

(b) Strip Xath. - Strip lath shall be painted ' 
expanded metal not less than 3 inches wide, and weighing at least 2.5 
pounds per square yard.. . . '.<-,.■. 

- (TO) Portland Cement. - Portland cement shall conform to' 
Federal Specification SS-C-192d ; type' I, or to SS-C-208b. . Only one brand 

shall be used in the work. . ._ •.,-.- 

,! .... (11) .Sand.,- (a) Sand for Portland Cement Plaster. - 
Sand for- portlant .cement. '.plaster. ■"shall conform to ASJM Standard C ll4 : 



c . Delivery and Storage . - Manufactured materials shall be 
delivered Tn the original packages , containers, and bundles bearing the 
name .of, the- manufacturer. „and- the.^and^.llPlq; : ^er^.. .caasqat *.., li&e +: .aa$h,^an£... .,,„ 
accessories" shall be stored of f thV grbund under watertight cover, and 

away freni'-.i«teailng. ":valls .and~ather. •' &an&>. „.s.urf Sacks >; :.untii;'jr# a$y . j&£ . .iiJB&L , ?&:, 

Damaged or deteriorated materials shall be removed from the premises. 

• ' ' di Install at i on s . - (l) Cornerites. - Where plaster finish 
is required, cornerites shall be installed in the following locations. 

(a) At Interior Angles. 

Where the abutting surfaces are metal lath, „ A 
except ^he£&.jnetal-..aath : is..:cbbiiinujefd:;ariju»<i.. .the. corner ri9#.5fces>1lKeB.i. — £?j~ 
3-inches. ,. ^ ,_ , ^. ,...,_ ....... ,,, ,. 

:■■:■.-.';«■ ■.;,-?■=' f b ) ^. th^#unctibri : between- -Cei^^ 
At the junctibh- r between ceiling and : wa3.i -surface's') ! e^cept' Where- the : Bietal^ ; - 
lath is turned fs dbwn at' least 3^nches on the ! walls. ■ Cbrnerite shall be - '■">' 
tied.securely to, abutting lathed "surfaces at the- buter edges' only. ■•' -" ;! 
CorneHte shalf be attached to 'gypsute' lath ! at -intervals not over 6-ineh&s'» 
on center^, 1 : Ta,y fastenings" staggered on the twb edges-, but nail* - shall ^hbt^^ 
extend through" the lath -into the supports^ ■ - ; ; ' ' ^ ;■"' , ^. ' ! 

(8) Gypsum Lath. - Gypsum lath shall be applied with the 

long dinfehsion'' Across -the 'supports^'-' kbards" shall 'be '-abutted snugly, and r f 
end join¥s ,; shail- be' mSde^^ver "supports. ■ ■ End "-;jbin%s -ehair'be -staggered*'' :■■-- 
in alternate 'courses v' in -between. ' Gypsuiti lath* shall be nailed at ^ach -; ^ 
end and at each intermediate -bearing, using^ na%ls : - spaced hot over- <-■■--■■ • r - r "' 
5-inches on centers for a l6-inch board. Hailed edges shall have a full 
firm bearing -shtf^tfte boards dlOseiy- -fitted "at Internal atjglesv.eorners, 
and around ; eiectfic outlets- and sittilar^opehings'V^ N^ils shall be -hot "lets - 
than 3/8*'inch from ends ahd" edges bfaath,' and -shall: be ^securely driven '- 
with the face of the nailhead flush with the face of the lath.- ■"- Internal! 
angles shall be fitted with cornerite attached by clips, wiring, or nail- 
ing along ^e'^ut standing edges tffHfie^i'afch.- ■W.hen::a:ppriayi.f,v^ r «pring 
clip or floating Wall type" 6f : attachment teay. be used' 1 Inf place "bf 'the '■'■'■'■■'■/• 
nailing specified above."- Gorn^s :; at;;6peh'ihgs shall -be* reinforced with ■ *■-■<' 
strip lath''diagbi2aliy-'-a-cfpsB^-tn% T corner's^ securely ■■ na£te& : through the' - 
gypsum "lath; into -adjacent 1 stud; 1 ;;; : " r5 " J ' T ; ;° : /; v '' \ %[-,*,'['. '^'.' VM'V/.'. : '' : 

'■■o '- , '(3)- : -';|ietai'I^t)iV- ; ^''-ketal : ' ; iath shall b©;a#lied in>siich "" "■' 
manner'-as J to , - : for^ : true ; suffac'es>' sttaight'-or : in fair^eurveS, without- " = "■"-■ 1 
sags or buc&ies; ■ahd :i with'''th^'' : .long' 1 -aii;mensl'ofei' i of--tne J lath at" right-angles ' 
to the direction of the supports'; :: ■ Metii lath; sHall'-' be 1 ^applied to- walls' ^-.: ; 
with the lower sfieet- lapping over the upper sh4et.- 'HStal lath shall ; 
be nailed to"suppotts at ; 'inteVvais c ^ 

of lath oh'waiis and'' partition's Shall '■ be "secured' to -supports and-tied at : 
intervals not exceeding 9 inches between supports. The sidelaps of lath ■:;.- 
in ceilings shall be secured to supports and tied at intervals not exceed- 
ing 6 i'nb'hWToet'weeu''support-s ; . :: ^e :f 'u^#'of^the-TOrioMUtiaB^ ; ^ ^ tal 
lath Bhallbe asfollbws^ ''-'-- " :i *-'^--:' — - : '*■"• ■■■■■■■-''■>•: -- '■'- ■■''■'■ ■/. ;-'^.; 
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Metal Lath' 



~ Over ■ ; ■ '■:'■; ■ .. Over horizon-. Support 

Type ■ vertical supports p. s,y. tal .supports , . y.s'.y. : spacing. 



F 



PR 



Expanded metal 



Wire 



Expanded metal 



2.5 or 

. ■ 3 A 

2.5 



Expanded metal $.k 



Not over 16 
In. on centers 



if 



2 . 75 Expanded metal 2-75 
3.4 . Expanded metal. 3«^ 



F3/8R : • Expanded metal: . 

Metal lath shall be lapped at the sides not less than l/2-lnch. Adjoin- 
ing .sheets of small-opening, lath shall be lapped ; at the ends not less than 
1-inch/ and such laps shall -be staggered and,, in all, cases, occur only 
over supports.;. The ends .of .-the 'sheets., shall be at least one support 
distant from any angle, or corner, and the sheet shall, be bent into the ;.', 
re-entrant angle or around ' the corner; otherwise , cornerit© .shall be "used,. 
Lath applied to ceilings, shall be bent at the intersection: with- walls, J : 
partitions, and other vertical surfaces to be plastered, and, shall. be 
carried down at least 6-inches. 

(k) Strip Lath. - Strip lath not less. than 3 finches wide 
shall be installed over joints between ^dissimilar base materials where 
the surfaces.to.be .plastered lie in ..the same plane, and, where the base , 
materials cannot be effectively bonded or tied together. 

. e. Grounds. . -Wood grounds ■ shall, develop an average plaster '. 
thickness. of not less than 5/8- inch, measured from the face of metal 
lath, or not less thai* l/2 -inch 'from gypsum plasterboard to the finish . 
plastic surface. ■ 

f. Mixing of Plaster . ~- Except where' hand-mixing of small : 
batches is~approved, mechanical mixers of. an approved type shall be 
used for the mixing of plaster. Materials shall be accurately measured 
in a device that, will maintain the. specified proportions within a plus 
or minus tolerance not in excess of 5 percent by volume. Frozen, caked, 
or lumped materials shall not be used. Hechanical mixers, mixing boxes, 
and tools shall be cleaned after mixing each, batch and kept free of 
plaster from previous mixes. Flaster. shall be thoroughly mixed with the 
proper amount of water until uniform in color .and consistency. Re- 
tempering will not be permitted, and all plaster that has begun to 
stiffen shall be discarded. This provision does not apply to lime 
plaster -unless . portland cement has been added. Flaster for scratch 



-i ' jtj i a 



m* rt^> -F*-?V.fc-l 



mmenm 



. i-; --, ",.-,7 -:;;,;■/:■ ,:■ v Gyp>6um Piaster : . "7. :v . 7' ; ^ .;..;''■■..,,. : 

Gypsum, -neat piaster,- f ibered ■ 77 ■■ £ypsum , wood- ■'. , 
or V ;.,,...-; :.• 7^ ; fibered 1 plaster 
Gypsum ready-mixed plaster ' 



Three -copt work *..;.> . £axAf.r-,\ ■- ■"■ Perlite -or'7 ; 7 ' Sand, peril te, or 
over metal with "■ ■-, cu, ft. vermicuiite,, cu..,, ft. 7 yermiculite, cU / ; ?*■> 



Scratch coat' -v^;- -.2 .-.■■■. •,;.-,,.:: . •■% ■ 1 

Brown coat 32 2 

Over gypsum lath .... ->:■ -2-l/fi.;, ,-r: 2 - . -, ,. f ^. v ... _!■ 



Mill-mixed gypsum-perlite plaster, may.-,be applied at. the '/contractor's'', 
option in- lieu; of Jotx-mixed lightwelghtraggregate 7 plaster, .provided th€r 
proportions -specified abpye are used,. ...-,,.;... ; .- ,7 '.;'■•■ "'":■ 



Finish 'Coat 



■ ■ii i i- 



Keene's . cement ■■■'■;: . ■■' i part<'Keene , 8..cemen|y. 1/4 ..part 7 dehydrated 7 V 
■^ .:■..;, .7; . ;lime > ,l y ?10^.part,,fine7white,sand fhen approVed> ■; 

■>-■ •■ : •■■ •"(■ - by- weight. - ; ,, ., ',...,,', .'"■;'■'"".' .■ ' '"■'.'"' 



:•'.. 7(e) Portland, Cement Plaster For Ceramic. Tile.: Base. '-,,•''■'., '7 : 
Each: coat shall: be, proportioned as. fojlows: ,, .,_. _ .. v..' .-7 ^ ;i , 

-•;,. . 7' • {&) Scratch coat for .fowcdatibn coat s^aU b0 composed 1 '' 
of 1 part portland cement to 3 parts "sand, 'with' the addition df '10 percent 
hydrated lime by volume of the cement used. 

■■%:-■■■ ■'■..: ::.', (if)-. Float. ;'cpat shail ^composed o;f 17part~ cement, ^ , 
1 part of hydra'ted lime,;. : -and 3-1/2 ,parts7sand., 7 ;v , r 7 '"7 7-7- 

h. Application of Plaster . - When the prevailing outdoor . 
temperature is less than 55 degrees F., a uniform temperature of not less 
than 55- degrees Fv-shall 'be continuously- maintained- ,in the- buildings 
for a period of not less ■:tna£n''l-'--Tfreekv prior to .application, of ^plaster.,. .;7 
while the plastering;: is- being .done ., and after £ the., plaster /is dry . 7 Heating 
devices shall- be placed as near:as.,practicabie. to 'the center of the room, ■ 
and shall be piped out= through'; an opening 7 in7 an '':exterior.;wali.; . . Properly.' 
regulated ventilation shall be provided. Plaster shall' not be applied 
when the surfaces contain frost. Gypsum plaster shall be applied in three 
coats. Finish coats shall have a reasonably uniform thickness of approx- 
imately l/8-inch, and the minimum thickness at any point shall be l/l6-inch. 
The thickness of the gypsum plaster, from the face of the plaster base 
to the finished plaster surface, shall be not less than 5/8-inch over 
metal lath and not less than l/2-inch over gypsum lath. 
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(l) Three-Coat Work. - Gypsum Plaster. - (a) Scratch 
Coat. - Scratch coat shall be applied with sufficient material and 
pressure to form a good bond with plaster base and to form full keys on 
metal lath and shall be not less than 3/l6-inch over the face of the 
metal, then scratched to form a rough surface. 

(b) Brown Coat. - Brown, coat shall be applied after 
the scratch coat has set firm and hard, shall be brought out to grounds , 
straightened to a true surface, and cross-raked, ready to receive the 
finish coat. 

(c) Finish Coal; .""-" In the application of trowel 
finishes, the use, of. excessive water shall be avoided. 



'"---■' ■-- ,.. l,_ Keene's Cement Finish. - Keene's cement 

finish -shall be, applied over a partially dry base- coaii. pr^over ,a- , ; 

thoroughly, dry : base .'coat .which has been .evenly wetted by brus'hirig'Oi' 

spraying, shall be scratched 'in. thoroughly, 3_aid on well, doubled back, 
and fiiledfout'to a-true, even .surface. The-thicktiess' shall be i.from^ : : 
l/l6 to l/8-inch. The- finish shall -be -'allowed to draw^ a few minutes and "■ ' 

then shall be well troweled with water-to a smooth finish, free '"frdffl"" -■-■■■■ • 

blemishes and irregularities. Troweling shall continue until the- finish, 
sets. 

(2) Portland Cement Plaster. - Portland cement plaster " 
shall be two -coat application, not less than 3A-inch thick. .\ Scratch, coat , 
shall be- not- less;, than l/4- inch thick 1" While still plastic, the scratch ; 
coat -shall :be: deeply scored or scratched, and cross -scratched, *"TM 'scratch'- ■ 
coat shall be protected and kept reasonably moist during the seasoning . , ; , 
period. Mortar for scratch and float coats shall be used within;! hour' .; ;\ 
after mixing. The reterapering of partially hardened plaster will not be per- 
mitted. ...The scratch '■ coat shall be applied -.not more, than k8 hours nor less'than 
24 iT hpurs before starting the setting of "tile. The float- coat shall be 
brought' flush with screeds, or„. temporary guide strips so placed as to give 
: a true, and, even- surface at the proper "distance from.. t,he.„ finished face of 
the tile; ,7 "■'■"■,,' ' . ' T " "" v "" '■ 

i_. Sampling . - Where samples taken from plasterwork in place 

show evidence of oversanding , or other deficiencies, the limits of the 

defective 1 - work shall be determined and 'shall be remoy.e.d. and replaced by 
the contractor. ••-:■"■. ■'- ' -- 

: £. Patching . ■-- Plaster containing cracks^ -blisters, pits, 
checks,' prill scolorat ion : will not be acceptable, Such plaster shall be 
removed and replaced with approved -plaster conforming to this specif ica- 



k. Marble Threshold . - Install marble threshold at bathroom 
entrance. "Marble shall be Georgia Cherokee, Alabama Vein White, Vermont 
Standard White, or similar approved light colored marble. Surface 
exposed 3o v £pQi tsafti$ : shall be,,ho ; ve,dU . Threshold ; r£ha^ 

with port ^hd^ce^en|i.imqrtar^ ..,^ f . ; .^. :i ; . ■'■ : ..^ yi -j-.;;^,:' :,z- x.^di -:<i -ov,? c ■; 

3fy*lg T.&S&IMKi.. ,T IDS ' M " '% ^a.r t ^ Oerieiral . -,T>is para^a^h;^overs c ^ejpaBi| : t 
floor "and wall "tile "for the' Operators' Quarters ba^,r!o^..,,.go'nt^iGerW i r, :; . 
shall be delivered to the site with labels intact arid 'seals unbroken and 
shall no^.be;Qp^ne!d;Unti r l.:in.spe 1 qte(|. ^o^k : under, ,t ; hif section shall not 

be perfpj^dyuD^s^ of a£jiea;st ;;5Q ..degrees. ^ oan- the-, ■.,.■: >u:;: 

mainta|-n^<3 ! ^.^'out : -ir^erruption ;for. 3 4ays .alter: cQmgJeticai ofyMi<&i<(^-;i rr 
instai^tiQn-^ : ,;v;:-- f ; . .■..- i , : , r: . f \-- ■;.■?■ ;; /.' . oi-.u; .; e.; i:---"> .;:.;:-:> -;v,i'Ma;;::: 3 'J 

^;yC^-^-Ji ^ter^als .^ T , -Materials sha^c r onibrp ; tp^he-, r^ggeptiv©.^^;; j; 
specif ipa.tl^S;. I ^^^ ,,;;.; ;■:-•,;■•;;• .~ : ^< --r^ 

(1) Building Paper. - Federal Specification UU-P-l^Jb, 

type V^.^r, , VXt, . : cj£lSS,JR.r j...- ;V .-;.-. ,.., i,:;.:^- ■j.v^v) - .■;■::;■? ^ 'h) 

(2) ^CalUsing Compound. -Federal Specification TT-C'-593. 



"'^'i'^l^.y^^.F^^ ^deralrjSpe^fi^ioiSJ^ ..4 n- : i. : 

; -j -:. ^#JU Pirated; Lime, ^.Federal Specif ication; SS-L-3 51, type 
M or type f, 'with' the "fur ther requirement that the total free (unhydrated) 
calcium oxide (CaO) and magnesium oxide (V^>\ in t the v hydrate4 product shall 
not exceed 8 percent by weight, calculated on the as-received' basis. 

(5) Portland Cement. - Portland "cement '," including white 
cement, snails conform to Federa^ ^pec^f ieatioO; SS-C-l^d^ypejir. 

. , ,,.- . ., : ... ,=■.. .. .(,$) . Sand. ..?•; Sapd, shall .; . be,,clean,- : .Kashed,^|Sha;3-p> durable, 
fine aggregate, 'free from' silt, loam, clay,, soluble : salts, ; aj^\or@aniC) ; - w: .; S j ,,- 
impurities. Sand for setting beds of floors' shall' be well graded passing 
a No.. 8 sieve,, with not more, than -5 percent passing, a,. lO^-mesh,-,, screen. 
Sand "for- groutTsball be! screened; to, pa^ ; ^^lQ^s|s::^^^^t1^^^^re : , ; *h^n : ... 
5 percent passing a lOO-mesh screen'." ' .■y^oi<^;-.-y: -r^-S a^ wiii??; '■;.{;.: 

„....,..:,..,,. ..,,,■ t (,7-) .■■- Tile f . ,^Tj^e i: ..sha£l-.cQnfo^ require- 

ments" "of'ySiniplif ied practice Becoiomendation %, £i ; |st^te^$gra^% ^/l,J^&ster-_ 
grade certificate " signed by the manufacturer and the "contractor shall, t be. ;; ,. i; 
delivered to the Contracting Officer before the tile-setting work is begun. 
The labels. on : £he- ; tile, containers, shall, be, marked' to : ;co^e;spqn.ct with the 
marks on the certificate. 



tile shall b^\«.i^eK ; .jpycelaln,,;natura^.^y^_o^r- vitreous ; ^e^^ 1/4-inch, ^,;j 
thick,y'wit^.f!la ; in. or. .cushion edg^s,^ Ceramic, ; -. floor,. ^lle* &ha^.be,.-laid \&$^.< 

--:: *rJ S.:r,±: r ;■: ;.;.. sU"t ,'.3^-35 .. ,>-;, ? ,/-^. -■- {■:■) k $ 



three-unit random mosaic design having 'the small unit not over 1- by 1- >. . 
inch, or a two- or three -rectangular-unit pattern having the large unit 
not over 2- by 2-inch size. Color of floor tile shall be in accordance 
with the color . schedule or as selected from. the manufacturer's stock color 
samples submitted for approval. 

(b) Glazed Wall Tile. - Glazed wall tile shall be 
nominal 4-l/U-inch squares, riot less than l/4-inch thick, and shall have 
a nonvitreous body and glazed surface with matte glaze' finish. : Wall tile 
shall be cushion edge and shall include all stops, returns, trimmers, caps>. 
and other special shapes required to produce a complete and neatly finished 
installation. Color of wall tile. shall be in accordance with color schedule 
or as selected from the manufacturer's- stock color samples submitted for 
approval. 

(8) Water. - Water shall be clean and free from injurious. 
amounts of oil } acids, soluble salts, and organic impurities. 

c. Accessories . - Porcelain -type accessories as specified below 
shall be provided for bathroom. The color of accessories shall match the 
color of the wall tile or the trim, or shall be as selected and approved. 

. , "(l) ' Recessed soap holder and grab-bar combination, 6*' x 6". 

(2) ' Soap holder, >~l/2" x k-l/2"; 

..(3) Toilet paper holder, recessed, 6" x 6". 

(k) Tumbler and tooth brush holder, U-l/2" x U-l/2". 

'{5) Towel Bars. - One l8-inches in length and one 24-inches 
in length,, installed where directed. ■ 

d. Installation of Floor Tile . - Floor-tile operations occur ing 
in spaces requiring both floor and wall tile shall ■ not start until wall- 
tile setting has been completed. 

,....,. V (l)'. /Laying Out Work. - Floor shall be laid from the center- 
lines out ward ; and adjustments shall be made at -the walls with a minimum 
of cut tiles. ..'..'■ 

(2) ! Installation of Setting Bed Over Wood Subfloor. - 

fa ^ U«-f-.*=>vnrvi<"t-P RiHlriincr Pa.-np"!- <">r PpI t. . - Wftternroof 



- ;<>> .i\>c: <L: r ..i 

'l "i .■ Jt. - . V; ■■'' ■>■*. * ■ ■ ' 
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shali^-fMttea^iaM^laid^ver tlfc* : ''vate:rpr f Qbf p£p^r :; br^felt >r|th^uncut ,■;*> 
edges lapped tfie^wldtfePbf ; *1 B»sli%B(i- ! cu1; ; «nas : «M Edge's -lappM ,ribt v lie£s-'; -; 
t^6-2-SttSIfee^ -The-mesh &M1X be'' tied together afc : 'iaps"^itli galvanized ■;;, 
18-gage Iron or soft-steel wire/ at intervals of not more tha#10-l;nbhe's •'■'■ 
along the finished edges and not more than 7-inchee along .the cut ends 
an<£ i e&geV^6£" : mesn'. ; - ; ?tie me'sh shall : .be ;WebUred to'^he^wbbd^s^flopr with ,^, 
the -i^bfm^'^nlirabe^'cif 'stapled -requirea tb'^bitf'tfcu* 'mesH -flat:, : -drivel to '- ■; ■; '; 
«i*fii*' 1^-lrictt or-%ie'.papetf^r : fel4t-'-__ ■■■■■- - :fir ; ; ' ..^'^ .'^:_,''i'I...: : ^ .^" ; ^^: r " ; , '!; 

,ij«i -j-L-o-tr. ■■■:-::'^ (c)^ ^Setting : Be#lfortar;^ 
be* : compose* -«>£ l L part'portlana r cetee'nt -and -^-part^'^nd/'to ^whibfr nW^re 1 ; _ 
than 5 percent of -hydrated ■'litteV* by volume' bf ^'^esaent/iiay 5 l be adfledV :! ■•-■ 
mixed 1 Jwith %s ; littler water 'a% will':'prbdube 1 ' ai' woVkablb-; riass . K ' ■■ - 1 '^^ .-^ ^- . ;'; 

. ■ ,; ■ - , ;i-^ , 1.^ :; .i ;- : : ^ (&)^ Installation -of ; 13e#tin^ ^;; 

spread t^e^ : '1^e.'reinforcin'g' l meeh' with' ; a v ebre'eWtfbrclng; but- £11 : 'Mir ^pbcfcetB -■■ 
and providing a level and smooth bed.'- The ■ : average'< tlil^kneee • , of -tJhff "teeming' 
bed shall be 1-inch but in no case less than 3/4-inch. The area of the ■ 

bectitd^be Ispiifeaa^ln^l&ngle 1 ' op^ gr^t^:.:Ji&an ;.can be ? _ _ : 

covere&M,th tile :: 'durihg' ; the -same wbrki%g l period.-'- 1 -- 10 v.U^::->-k;:; < ■>■ ^ ■-; ■■*>■ 

(3) Laying Ceramic -Mosaic -Tile Floor- - When the setting 
beS, v 'has''"s'et i surf iciently to be- worked ovei^fcea^Jio^^ ,. ; 

sprinkled ; over'- the surface " and the- tile* ia^i^e-'Ws^vv-'^Strai^tedgfe^ simLl-r 
be set tb"-the lines established and be reset at- s'Mtable intervals ? to keep ■•;■ 
the ■ tfoints v parallel- over the ; entire- iaredv^^The'sheets^of^eraM^^saie 1 ;; 
tile shall be laid to the straightedges* with -the' pint s^betweetf sneefcs- ■*■'*■ 
the same as the joints between the tiles on the sheets, after which the 
tile ■ sfeall^'be^tamped solidly ■onto the'eedy using wood blocks -of such" size . 
as' to insure, -"-solid bedding free'-i'frbra'depresMSnsi ■■' ■•'■ ; ^^e^ional' :: eh^ng&s i In- ■_ ; - 
dimefiBibis^'withbtJt-varying'th^-uniformity-af^ofnt widths -will^e -permitted;. 
Tile shall be cut with ;a: suitatle^euttitlg^ tobi> aM" f rbagh r: e^ger Shall be : ■; ■■*■■ 
rubbed smooth. Gut-tile misfits -'shall 1 be Replaced with ^prbperl^ but ^ tiler - 

■-■:.«'■} i'-'j* (k) ■ 'Grouting. ' - When 'the- setting ^ed r Ms"hardene'dsu'f^; '■'■' ' _;- 
f iciently i' ■■■ the - ; -£aper -sheets : 'bn < -ceramici-mosaib' tile '"'shall -'"be ■moistened'; arid * ■ 
removea,'-andi-the '■ ^itfts- cdrfipletely filled ^ith f: 'grbu^-by-^eree-dihg and ' ■■'[-' ■ - 
brushing the grout Jrai^^Ver the' t %W until? the ^oints'a^^thbfbughly filled. 
All excess grout shall bs removed. Hot less than U8 hours shall elapse 
before^oMiiisryyfoot; traffic "^£i "periaitted i bn'' : t'h^''*floo^ i .!::^*P^ sh#ll be 
mixed as follows: Grout for-Jbints-'iri 'eefamib-^BbsSi^'tfle i -'elaali'^e^ .-- ■ : '--'--". 1 ■' 
thick soupy mix of neat portland cement. 

e. Installation of Wall TJU U- (l) General. - The application 
of the scratch coat shall not start until waterproof paper or felt has been 
laid over the wood subfloor. The waterproof paper or felt shall be pro- 
tected with boards or additional building paer while the tile setters are 
at work. Lathing and plastering is specified under Paragraph "Lathing and 
Plastering". 

3^-37 ^9 



(2) Setting Wall Tile. - Wall tile shall be thoroughly 
soaked in clean water before setting, then set by troweling a skim coat 
of neat ■portland -cement mortar on the float coat or applying a skim coat 
to the back of each tile unit and immediately floating the tile into place. 
Joints shall be straight, level, perpendicular, and of even width not ex- 
ceeding l/l6-incb. Wainscots shall be built of full courses, and may extend 
higher, but in no case more than l-l/2-inches lower than the height speci- 
fied or indicated. Tile shall be so laid out that cutting of tile occurs 

at corners and no tile less than half full width is required. Vertical 
joints shall be' continuous and maintained plumb for .the entire height of 
the tile work. ■Accessories shall .be * supported, and .installed .as ; recomm.e'nd^d 
by manufacturer.. . .-■' "■:.,'■ .: ; ..^ : , 

(3) Grouting. - Joints in wall tile shall be . /grouted '.flill^ l 
with a plastic mix .of neat white portland cement immediately after '^a. suit- . 
able area of tile has been set. The -joints shall, be tooled .slightly concave 
and the excess inortar shall be cut off ana wiped from "the face.;of £ile., ;'; 
Any interstices .or: depressions in the mortar Joints after the grout has 
been cleaned; from- the .surface shall be roughened at once and filled to the 
line of the -cushion edge be fore. the» mortar begins to.harden.. Tile. .bases . ,. 
or coves shall be solidly backed -with mortar. Joints between wall tile "'.. "." 
and plumbing or other built-in fixtures shall be , made with a ligb/t- colored ' 
calking compound. Immediately after the grout has had its initial set, 

tile wall surfaces shall be given a protective coat of ,a noncorrosive soap 
or other approved method of protection. . 

f . / Cleaning . - Upon completion, all tile, floor and wall surface '.'; 
shall be thoroughly cleaned .in such manner as not -to affect .the/ glazed . 
surface. ' ■-. ';-.■.• 

g> ■ Curing and Protection . .-.Tile shall.be damp -cured for a period 
of not less than hH hours before foot traffic is permitted. over' finished 
floor. -After curing, the floor shall be covered with building .paper. 
Cracked, brokeny- damaged, or otherwise, faulty tiles shall be removed and 7 
replaced without additional cost to the Government. . ; ,-. 

34-13* LIKOLEUMi - Linoleum shall be installed in the kitchen of the 
Operators' Quarters, in full-length pieces with &■ minimum of joints. 
Bemnahts and seconds will not be permitted. All wrappings or containers' .' . 
with seals:' unbroken and with the manufacturer's nameand- brand clearly ... 
marked thereon '. Packages shall not be opened until inspected. Ly Lhe Con- 
tracting Officer. Linoleum shall be stored at temperature of not less 
than 70 degress P. for at least 2k hours before installation. The tem- 
perature in the space in which the linoleum is to be installed shall be 
maintained at not less than 70 degrees F. for a period of 24. hours before 



(l) Felt lining shall be semi-saturated asphalt rag 
felt weighing not less than one pound per square yard. 

Colors* shljX bfe' a¥ ^e|^<^e ; d;^6^'the' mcftf^ttiifer *$ ^joda^S^^rA 1 ^^^ ^' y l:i ,' ; ' 
patterns."' ^tfoleuia 1 ^ali :; febiSbra to; ^dl^ ; ^cifica^n f ilS-lf \6jf r "i' acj " .*'' ■.' 
clasa Cgr f r p£ IjO^d^j^l^eViflc^tioa; ki-F-1^, 1 ;i^pV' |^^as?'^^rb^^d^^;. 

' B " r * ; ""^ )' c Water>rbor cel^nt -shall 1 chx^^'^Wii^Uf i&ecBtca^" ; :;: 
tion MIL-C-152OO. •..-.^.■v- ■ ■.:; ...■---.^v ^.' ■.■.•.-.■..!.'...■.. w* ; .u:^ sv.;. ,-. 

• { :^,.tS ^ t^aratio^bf^&ubfjpb^ :* 'Surf^es ^recei^itS&Leuk floo?* 
ing ^'halr'tie-' clia'ti 1 ' and'' "free from &lH/'"gre&seV' o'il^ '*«&> alkali; mols^^!^;' 1 ^ 
and other deleterious matter. Joints and cracks shall be filled with-' i '- ! ~ r> J ' Jl 
plastic materia^ recpmnended by the linpleup manuf acturer , . and^ finished 
flush" wiitf^ne-^uific^/.:'; Ridges , £hall ; 'fce ;i ground S^ 

be laid &Mr;|he J sufeflijbtls : 'thor$ipiy aryV^li&s^b&ardf -'ffc w&c&'fBorfu ,; ;'' 
shall be"se^urfelf'nail^ :;:; DMtUve J boar&s •^li;|^r|*i&|e^ : ' p^w^^^l 
and cracks l/8-inch or more in width in f loor'bBaWg' Mill' 'be' filled witl"*'' ' xi ° 
an apprpyedwopd filler., r Hailheads ;} alia3jl be flash ^r.^t^^^lid^g or pther 
unevennefeS ; 6| , fjBUrfdce'^ i Sh : ari",'be |4&i^i^~;Sp^apeay"s^ ,., ... 

and then Ti s|alea-with an : ' ; a|$rove:4^fib^^ 
applied. ..— *'■-■-'- - ->• >-■ ■■■ ■■- :-v.,....„ .._„,...„ ,,, c... ....... .„..■. 




wood 
surfaces'. 

FeltShail'^'^pp^led^^'t^ flooT'Vi^'ai^y^^oof :efetn^t,.ap: ,__ _,_. 

rolled intP°the ; ''paS^e^o : fc::a r Ws : air f Mfitbis '''k^liMre-cot^lMW sidhl^iohf s:}s : 
using a linoleum-type roller >ei^ing r fp^roximatpl^. ,150 pounds,,, . .. 

- .**'&•* ^lllcaliio-a.: of ^iriojiufc ■ Z^&MU&k ^Hail^e^afd^with^plnts'' 3 '^; 
parallel t£ Jh^;w^'-^^ T ^h^ 

the wood fiq'orr " " * ' 

all vertical Itir'f feces 
toothed; sprea&eV;t 

leum shail-'be : 'tflfer^hiy 'rolled ilitcy^nl §kM& frd^* ! the :n c^|r;But ; i§";th^"';^^; 
edges of the strips to remove all air bubbles and secure ! cSfiglelg Wfoesl&u ;O0;; 
A linoleum-type, rg^r^.^- 5 ^ used for 

rolling. ;; v Seam$^ind;li . Tp :2k^H. : %i IeaM : ' l/2ii".nch; 'e'xcep^#al-#en : linoleum 
viMti J paiter : : is'use'd; 'thelais'sliail b£ 3/£6 , -£&*&'' v ; The i i/a^erpro#" ; cemeni ' irl0 ' 
shall than be applied to T the bands .lef trader, the .seams., the l^nojeum cut 
through both thic^(|se6fe ,v \i5tng,;;| ; ;'Blfra{'^fMi^ as;a^^£#e, and^ft&le^es 
of the linol^t(fi"strii)s' ; be ; dae'a' anc| ; "rp^e^inl& j8e' ; Mli$|jive, le:$?l|g,^|he 
joints tight and practically, inyisib f ie; :: ''"!^';lin6ie^'Jshall b^'';|p. ; ;l|td that 
the bottom surf^e'vHL^ ; 'be^wellSbhde^"^0 : tHe utideirfMbr and :: 'KM~%bp~ sur- 
face left,, smooth j, clean,, and free .from._iiaperfeqtions, .. Unless otherwise ...... 

indicated^ the iihO^eW'sfiali^xtfenff^ radiatPrS^to^si'^r^feb tS* bac'ks:f ' 

of recesses, alcoves, or closets. Holes for pipe shall be neatly cut. ---•'• 

. ...-,.. 3^-39 .■ -v . ■■ ^9 



e. Edge Strips . -Edge strips shall be provided at exposed 
edges of lrholeum flooring and'where- thresholds' are not required. The 
strips shall be solid extruded aluminum alloy , I/Scinch ihicjc and 3A- 
inch wide j, butt type and rounded' or beveled on the exposed' edge.' The ■ 
top surface shall be flush with the linoleums v The ; strips shall be secured 
to the floor with aluminum alloy screws spaced at 6- inches on centers. 
Strips shall be drilled" and countersunk for t?he screws. 

f ' Cleaning . - The flooring shall be thoroughly cleaned of all 
paste'- spotF,' "dirt/ and 'other soiling, and left in a- clean, ■: smooth condition 
for waxing. ; ' '''.'..'■'■'' '" 

g. Protection . - After cleaning, the flooring shall be protected 
by a covering' of heavy building paper. Boardwalks shall be placed over 
the flooring; in all areas where damage to the floor might occur because 
of subsequent building operations.. , 

-3bW±; EUILDESRS' HARDWARE. - a. General. - Builders' hardware shall 
be furnished' and installed as required by the drawings and specifications.' 
All items' of builders f hardware shall be carefully fitted and securely ....." 
attached. Care shall be exercised not to mar or injure other new work. ' '* 
Upon completion of the work, the contractor shall, in the presence of the 
Contracting Officer,' show that all hardware works in perfect order, shall 
fit all keys in their respective locks, and upon acceptance of the work, 
shall tag a.nd. deliver all keys to the Contracting Officer. Oilite bearing ■/ 
butts may be furnished in lieu of ball bearing butts at option of contractor. 

b . Lock Sets . - 'lock sets shall embody locking mechanism herein 
specified and trim conforming to the design specified. Where the exact 
types of hardware specified are not adaptable to the finished shape or size 
of members requiring the hardware, suitable types having as nearly as 
practicable the* same operation and quality as type specified shall be 
furnished, Locks shall have beveled, rounded or rabbeted faces where re- . 
quired.' Solid of wrought bronze knobs shall be installed on the exterior 
doors of the buildings. 

c. Materials . - Materials, unless otherwise specified, shall 
conform to^the applicable requirements of the following Federal Specifications, 

PF-H-l66a Hardware, Builders; Locks and Door Trim 
FP-E-llla Hardware, Builders; Shelf and Miscellaneous.' 
" FF-H-ll6c Binges, Hardware, Builders 

;EF-H-121c ■' 'hardware, Builders; Door Closing Devices 

Hardware for the various items shall conform to the requirements set forth 



Aluminum Combination Stor m and Screen Doors 

See. Paragraph 3U -06 j. ■.'..•_■■' .■,-■.:-,■" : " 
■-./:■ r ■, .. '* -Winidow 'Screens ( for D ouble -Hung Windows ) 

, <rt ■ iiilMBilli wM III I m^H. I » ■'■ PI' I MW IIlii II F >— I ■!■* !■ "*" ■■ ■ ■■' *W H Willi " 

.;.;';.-■;. Sash Lift Type 1212- 2 each screen 

' : '*' -" Storm Sash (for Double -Hung Windows ) 

.i.ii:t.?\- : : . . ■'■■' -^:y' '":' ' ' 

' Hangers /''Type FI83O, galvanized, 2 for each sash. 
Fasteners, wing nut type,. 2 for each. sash. 
5-inch.- f rlctibfi -typei-/ ball>and*sdcket : joint, friction 
ventilating hook. ,..,,.. ... 

■;-■!■.• ■'.;';:->:. ■■,"'""'■ ■■■■..' >.-' : " " '-"Overhead 'Doors '" : .''.•,'. 

Hardware as recommended by door, .manufacturer for type of 
doors specified. I^ors:.'for-tJtilityr^ildi^rs^.a^ : -be. provided with auto- 
matic locking device which locks door in closed^ position, permitting release 
from interior only. Door for garage. shall be provided, wi.th v a locking de- 
vice which provides for operations frott both sides of. door with cylinder 
lock and key-- from exterior. '':.;;' ;;'' : ,. r .;., ,'.' . " '' ■'','■"■■ '■'■"'■■■' ",,.•._... 

D oor Stops 

Provide where item of hardware on an ..opened, door might 
contact wall or other part of building' construction/ All- doors (except 
metal clad) Type 1322, except 'TypVi328B in men's toilet and storage and 
stock room in Utility Building.., , 

Exterior Doors (Utility Building ) 

3 Butts - 4-1/2 x 4-1/2 Type 210? x US-10 
1 Lock and Lpck.,S.et., ,..,,„ ..... ,, := .. ■ .. Type 86 E-5S 

Storage Room - Wire Gril le Door 

3 T Hinges - 6-inch Type 2809 x US2H 

: 1 Dekd Bolt Lock .. ... . . . - ;3type l8ll£:with 4" x 6" 

'■--'■-. - ,:: - ■^■v-v ■■■ ;;-■ •;■ >teel plate on face of 

1 door over lock to prevent 

.pampering- plate cut to 

1 ;'. ; . ;v T i:':f;.:>i..:-.:;;...>'.-.^,^ U : ... .. .' ■-accommodate lock 

cylinder,,. 

Heater Room Door (Interior) Utility Bldg . 

3 Butts, type T2135 for Kalemein door and type T2107 for 

hollow metal door, 4-1/2" x 4-1/2", USP 
1 Lockset, type 86B-4 
1 Closer, type 3001, Size III 
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Heater Room Door (int erior) Utility Building 
3 Butts -' 3-1/2 "xj-l/r """ ''"Type 2127'x'tfSP (except door 



3 Butts - 4-1/2 x 4-1/2 Type 2127 x USP (Door 102) 

1 Lock and iock >;Set ■: : ■■■ ■. ■■- ■: - m . -...■; ^ e " £%rM* : ' 'emergency key 

' ' " '"""* ' " " " , " " ' (TbIIeT' Room Door) 

:.. "■; -:■■/■;■ Type 85B*4 :<all other 1-3/8" 

doors ) 
- v.; --i.'- ■-.-.. r::i,,;v ^ .: , . ■- Type>:86B-4: ;(l-3 A" door 102) 
1 Closer '" '""^ '■■■--'--■ '""• "-■■■- '"■TypelOOi, Size II (Toilet 

, Me tal*Clady Door- (Fireproof Room )* .-,- ^n-.' 

See Paragraph 34-08d. 

1 Padlock, Federal Speciflaatio.&;,.|?*E^101c, type EPA, 1-1/2- inch, 

with chain. '"* " '" 

* t 

i i 

Toilet and Lavatory Accessories - 
(Interior Toilet r Utility Building) . - - . ■ 

1 Coat Hook - Type 1172 x tfS2$D 

1 Paper Holder, Crane Co., or approval equal, C24-956 

1 Soap Dish, Crane Co., or approved equal, C24-940 

'' ; --'?irjo.' : -— """V ■ 

Awning and Hopper '"'Type i Windows 

Hardware Standard with manufacture 
(See Paragraph relative to windows) 

Garage (Swing Door ) 

3 Butts - U-l/ffVV-i^S""""''"'""""*" ' i "- A ''Type : ''2iof ; USP 

U lo'ckse^, l6lA-4 ;,u--. : :: •■;>.{...' -■■«;;■..': :.' 

OPERATOR S ' QUARTER S 

'"" liHeH'pr"" Door "t Front') 

3 Butts,: 4-1/2. x. 4-1/2 '. ''^: Type; 2102^ US10; 
..l-Loekse.t,l6lA ; with 5-l/2 x 5-1/2 exterior 
,: Escutcheon and:, with 5" backset 

.-.- . Exterior Doors (Rear and Basement ) 



Interior Doors (Except as otherwise specified ) 
2 Buttft, 3-V-2 ?.. 3-1/2 , . ,, Type- 212,7 tfSP._ .. „,.... 

i f Lo^et^iewit - , i j;^ r : *^f_s::^ . ^ " t:;c ^'" -■ ; 

Similar and approved equal to Sterling. Series 5Cp r with, surf ace 

;}.:viJ;-.^3 s^vjsi: -jo ■;;- ^ BathrOOt^ifrp^ ' — "'^ ^'^ ;;i ^'^-- 'ii-Mj.-"3 



2 Butts, 3-1/2 x 3-1/2 ■^^^^•^p k '''^±f t - 
1 Lockset, 161L-4 

*>'"' 5 ^:.:? KByg-' ' ; - : : gacfr' cylinder lock sha-il^be' : spift'tu^ 
shall ^e ; p^vided^||rthr^ :; keye> All; key^ J shall tij^ pta^ed?^W tfe)P T?( ;3 f- 
change: numbirr ; Msterl^yingShall'be ai'a^reeted'i" '^'raas^er'^ys'^naii 5 ^ ' :i ' d 
be furtii^&y;'^-; ^'zi^ , 'c xr ' : ': : ; ^ m " :: : ' ;;; ' — ■ : -- ;: ^ : - -;pf ^w^^p ^ov 

-xv ^ ;j ||nii^.: i. .;&rdwar<s for exierio^: face •o^ 7 ext^rior i '46ors^ ; -ana J - fl t: ''' 
window sash, including^ awning ; and noppier'type;; shali : -h3e w auil' ;; bronaert^iC>r r ""' ; 
All butts. for.Utility, Building and, Garage shall have a priming .cpat f,or 
paintlir uni^s "othetwi^fe^ specified -- f FtniBh' : bathroom side^snaii^ie'#S-27 
or UB's&tF aB" ; &ppii cable'; ; ■ s All* interf or ; ; hardwdre^unieis' ; 'other^! W { e|>ecf Tiedp s ' : B:;! 
shall have a US-10 or US-4 finish;° : -Eardirore' : fbr ;V Btorm' ; sIsh' shail : be" : gali ff:{ivr;w 
vanized. 

^ri5v ;i l|^BS« - Thick^Dutt^afepnait sfcrl^ shingleB^onfotmin^to £H 
Pedera^ : ^cifi|a}t^n SS2Si293 br^unlfbroHhickness shingles confirming" '' 
to Federal Specification SS-S-300, type II, shall be applied by workmen 
skilled at the trade and shall be laid in accordance . with the manufacturers 1 

speeiHfeaiipns .;\ : ^Shiti|;leB $&&Il'"$e' -: '3^^ ,be r , 

12-inch|^;^r ; 36-i ; ncBe^ riV Colors simil s;, be^seieeted--fr6^^^^ /-- u " ' i:rfI 

standard; .^&P rah|$:fby : the;; Contract in^0f f 'iiefl " ; ' Shingles sh^ll hef |jaid' ts: , " ; - " 
with, w3©ar i!^ tn6rC;'£hSn %iipj*hes ;:::r r ' fu:: 

to the- ; )frepshiar;.^ ^iacl'a'nd'f -y^°- r:r 

copper Jfla'shiic^; around 't^.eniMe^and;-' elsewhere as : shotrn oh'tn'^drawiti^' ):i - ;^ 
A layer' s of = as^nalt'^aturatieil 1 f el&';jsfea|l' , : be,; mile d;"oii' t the ; ' ; sheai|iing; prior 5 : ' :r ' t0 
to applicati6p/6|;'\s^ .,. :f :i .' ~ ir ' :y [ '■■•■■■ : " ! ' ■;";'• : '- ; ;'' ; -P**^ 1 ■■''- 

3^-16. SHADES. - a. General . - Shades shall be installed onfall^' 1 -' ' 
windows In Operators' Quarters except awning, awning combination, and 
bathroom windows, and on all windows of the office of the Utility Building. 

S.' Materials . - Materials shall conform to the following Federal 

Specif ications . 

DDD-S-251b for "Shades, Windows; Rollers, Slats Cords, and 
Accessories". 
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CCC-C-521b for "Cloth; Window Shade"/ type II or III. 

Brackets may be malleable iron, stamped steel, 
or brass, with, a brass/, copper, nickel, or 
chromium finish. 

c. Installation. - Shades shall be installed in accordance with 
the manufacturer's instructions. Brackets shall be accurately located and 
solidly fastened In place, care being taken not to mar or damage existing 
work. The contractor shall operate all shades in the presence of the Con- 
tracting Officer before final acceptance. . . ' ■ ■■■'.-.* '* - ' ■ 

3^-17. PAYMENT. - a. Payment for the work specified herein except as 
otherwise, specified in, subparagraph b. will be made at; the. applicable lump 
sum contract prices for .Item 97,. "Operators' Quarters", Item 98, "Garage" 
and Item §6, : 'tJtility Building", and will include all costs for earth and 
rock excavation for foundations after rough grading has been accomplished, 
backfilling, fill, masonry, and concrete including platforms and aprons, 
and all-.,::utilitj:iesvto .:■&:, line.- 5 -feet --outside the' building lines j -and all con- 
-jcrete^wai^,-,.aM- i ;asrshown--?onv-the drawings .and :ae : ;. specified- hereinV '-'--v ''■■:.■ 

■.:■;• --.^o^. ^pther; -Items of .work -/i'n.-.-connection \ with the' -Utility Building, . : - 
Garagej-,:#nd ! ;Operators.::Quarters-fC)r : which -separate payment -is-, provided else- 
where in: : the spe.QificatiDns' are .designated' below. '■' 

Topsoiling and Seeding Exterior Electrical Work Pavements 
Preparation of Site .-■ ■ Water Supply System ■■-.■■' ; Concrete Curbs 
. Rough. Grading . -.-..-., Sanitary- Sewerage '-System Surface Drainage 

,-.\- ,-■;:-.., .;'- ■■■-.■-,.■■;'.. ."''-■'.--■ '''.■'■' System ' 

--.-,- c.p ,- Rock .^Excavati o n .. . ■- The'; quantity of rock- excavation to- be paid 
for Willi be the., number of cubic yards of. actual total volume of boulders 
greater than 1 cubic yard in size removed during the excavation operations 
and, the ..actual volume of other rock material removed by' authorized excava- 
tion as defined in Section 3 of these specifications. Rock- excavation shall 
be made ;i in-. accordance, with the applicable, provisions stated in Section 3 
of these specifications. Payment for rock excavation will be made at the 
contract unit price for Item No. 6 "Rock Excavation General" for the - 
specific site of the work and will include payment for all work in connec- 
tion therewith.. -. :> ; ;'•?;■:.;'. > ■ 
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.,. _ . SECTION 35 ,.. 

35-01. SCOPE . - "'This section fcov^rs plumbing^ complete , " ; ; - - ! 

35-02, ^''AiftecA^/^USikCAyibHS.' VThe'- following specifications and 
standards of- the" i^sfoeeT listed biilov, but referred-; to thereaf tear -by- 
basic designation only; f&rm a parirof this specification: ■' 

a# '- Federai- : S^^Qi ; fiaa-tiOffl^« .--'' .-^\^:V.;.'..* Jz~J^~^ r l.^.i-.--\- 

0-C-iife ; '" J "'-' : Calcl^m Hypochlorite/ TeSbhloalP and, W* 
Chlorinated Lime, Technical.- " ■ -" ■ 
BB-C-12© Chlorine, . ■ 

CC-M-636a Motors;-: '.Frictional Horsepower,, , (Alternating 

& Am-2 Current). 

HH- C-5 36a Compound j Plumbing-Fixture -Setting , - 
.im-G-ll6. Gaskets; Plumbing- Fixture -Setting. 

"" ^1-55?* '''""'''"'' ; ;; ^ffulatfonl?ipe : Coveriiig, Thermal,- and. ... 
"■ '^■^■'■■y-- '■■■■ :■•■ j^uiatiott blanket/ Thermal, : Pipe - / 7 

• ■■-■'■■--■• ■■■ : >'- ■>■■■■•■■■> ■■■ -■■■■■ Covering*'"" ■"■ " ' T '-' "' "' l ■'■ : '' 

^B^B-Xrj r '' : \ '■' L " Packing rijute ^Twisted.' 
: . .^-L-156 ,; :; ..Lead;;, Calking. . : ;. ' '■' 
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' ''Ss Amwi : " ' ' '.'-."'' ; : : " -v :.'"' 

QQ-L-£01a ' lead, 'Sheet/ 1 ■"■'•" - '■:.'■'" 

- ; ^Q_s-^75a ■' ■ Steel/ Sheets, Garbofr> Zinc-Coated,:. 

" * SoAm'-l "' ' : ■■■•■-■-■■■■ ■.:•*.,,.•■-*-.-, -.:;. , - . .. • 

5S-R-^51 Roof -Coating Asphalt, Brushing-Consistency. 

"fe^rjlb" - l - ,: ' : fengers :> ahd--Supports, : Pipe (Books) :;>, v _ 
7 ^E4^ ; 'vH''' ; '^^ Storage, ..^ 

: r: .■;■:. v .;r-w\-.',. ; .- : -■ :. ■■Jion ; c6rrdsive-i ■"■■ ■ ■■'>■■;-:> " '■' '■'■■•'- ■■' 
^wfr-]^35ia : ";:' /•■ '■ &ip|)le¥; ; ''?ipe^ ^hreadedi- ■■ "■ ; - : : ;/ • 

"" io'Aai-1-'' :''''•- '■'■■■ '•■'-■ -■-- ■''■■'■ ■" "'■ ■■■■.-■•■-■■■ ■-- ''■''.■:■■■ -"-■ 

;: %-p^01'- : ' ' 'Pipe' ahd -Pipe^'Fittings;. Soil,' Cast-irOn>; ;■■;•- 
; '•& : Ain-3 ; ■' - ;,:: - ■''"■'' -'■ '■'--■" ,J " '■■"'-■ - '■■"-'■ " " ' ■■■■■-. ■■■ ■.;;-; --■- 
■ ' 'm~V-kC&ti' : ' : - ' £ipe>'«teei.L (Seamless- 'and- Welded, (for- , . .:*,■:■• 

Ordinary Use)-) v - •■■'-'' ".'■■•--'- "- -■•■' "- -j-'- ! ^ 
WW-P-H60a Pipe -Fittings; Bronze, (screwed) 125 and 

\ ,J '-%ipItye^ : '* - J - ■ : Pipe , -f^tting&; Cast-iron, Drainage . ■ ■' - . ■> , - 

■■■■•'^Am-'i 1 '-"-'.'^'^ ■''' LV ; '-' v ' : : " ;; ' f " *—-■'■ - '■"'"■'' ' v '-''' : '- , v„ lt - : J , 1 
■ WJ-P-50ic'' -"' ;; - ; -' P£pe-Fit.ti^s ; ; Cast-iron, Screwed* ,125-' ah d 
- -^^-r'-' ;; ■■'-■ ; - ; » !: -£50 Pb&aav- '^ ■:-.-.■;.-■.• ■■■ "■'.' ■ ■- •":''■■ 
VIW-P-52ld ; : '-' - :: ' ■'^-iHpe^txtiiigs;-' Salifiable -Iron>; Wrought : 
& Am-1 Iron anft Steel (Screwed) 150-Pound. 
''"■flW-P-jHib- ' ;: "' : ' '*' ;i PlumbIn^Fi2ctur«3>:'Land' Uset.;; ; i/: :: -..-_,. 
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WW-T-799a Tubing; Copper, Seamless (For Use with 
& Am-1 . : ■: . Solder -Joint : or Flared-Tube Fittings). 
WW-U-516 Unions; Brass or Bronze, 250-Pound. 
WW-V-0051b Valves, Bronze; Angle, Check and Globe, 
(GSArFSS) ... : , : 125-and 15prPound Screwed and Flanged 
(for Land Use). 
r , WW-Vr-5^ Valves,, Bronze, ...Gate,; 125- and 150-Pound, 
'., & Am-2-. Screwed and Flanged (for Land Use).. 

GGG-P-351a .' . Pipe-Threads j -Taper .(American National). ■ 

b. American Soci e ty of Mechanical Engineers- Publication. - 

Boiler and Pressure Vessel Code Section VIII Unfired 
Pressure Vessels. .-. 

■'■ £.* Hydraulic Institute Publication. - 

Standards of Hydraulic Institute. 

35-03... ,. GENERAL.; - The. general arrangement of the plumbing shall be 
as indicated on the drawings.. Detailed. drawings of the proposed departures 
due to actual field conditions or other causes shall be submitted to the 
Contracting Officer for approval. Equipment, materials, and fixtures 
required for use in conjunction with the items to be furnished by the 
Government, as listed in the SPECIAL CONDITIONS, shall be furnished and 
Installed by the contractor. The .contractor shall carefully examine 
the drawings ..and shall, be, responsible, .for the proper fib ting of materials 
and equipment in each building as indicated, without substantial alteration. 

a. . Util ities. •-. Itfater and drainage piping shall be extended to 
points 5 feet outside the building where the pipes shall- be capped or 
plugged for extension under other sections -of the specifications, except 
for the fallout shelter decontamination water supply pump suction pipe 
and tank vent pipe which shall be extended up to the 500 gallon water 
tank. . Utilities shall be?. installed., below, frost line. If trenches are 
closed or pipes are otherwise covered before being connected to street 
mains,, the .location, of the -end of each: plumbing utility shall be marked 
with a stake or other acceptable means. '. . 

b. Cross Connections and Interconnections. - No plumbing 
fixture, device, or piping shall be :■ installed that will provide a cross 
connection or interconnection between a distributing supply for drinking 
or domestic purposes and- a polluted supply such as a drainage system or 



' 35-05. EXCAVATEte/'THENC^^ 
ing, .and' backfilling stall conform to Paragraph 3^-04 of these specifi- 
cations. .','.■■■ 

35-06, MATERIALS AND EQUIPMENT. - The following materials and ' . : . . 
equipment shall Conform to the respective specifications and other re- 
quirements specified below: 

■ ** Calking Lead . - Federal Specification QQ-L-156, Type- I. 

■b, ' Fittings . - (l) Cast-iron Soil Pipe and Fittings. -Federal 
Specification W-P-Sqi. 

(2) Cast-Iron Threaded-Fittings, - Federal Specification 
WW-P-501, Class A or B. 

|3)/ Drainage Fittings. -Federal Specification W-P-^l' .':..: 

Qi) Fittings for 'Copper Tubing. - Cast-or wrought-brohze ■ ; 
or vrought-copper, soldered- joint or flare dr type } as hereinafter speci- 
fied, completely fabricated at the' factory. Bronze fittings shall 
contain not less than 85 percent copper and shall conform to. the applicable 
requirements of Federal Specif i cation 'WW-P-if-60. Fittings on Type L 
tubing shall be of cast or wrought bronze or of wrought copper and shall 
be of the soldered- joint type. Fittings 6n. type K tubing shall be of . 
cast bronze and shall be of the flared- joint type. . 

(5) Malleable -Iron Fittings. - Federal Specification 
WW-P-521, . type II. __■,. .;,, ; , 

' ". (6) /Nipples'. -Federal Specification WW-N-351, same '■ 
material as pipe system where used. ... 

. (7) IMions. - Federal Specification WW-U-516. ■ 

£.».' Hpe" and TsMng , - (l) Cast-iron Soil Pipe. - Federal . 
Specification WW-P-4Q1. 

(2.) . Copper Tubing. - Federal Specification WW-T-799, type 
K or L, as hereinafter. specified. - 

(3) Steel Pipe '. -.Federal Specification m-F-ko6 t Class 2* 

d. llumbing" Fixtures and Drains . - Federal Specification 

m-p-5^1. - 

e. Plumbing-Fixture-Setting. Compound . - Federal Specification 
HH-C-536." 

f . Plumbing -Fixture-Setting Gaskets . - Federal Specification 
HH-G-H6, type best suited for the work. 

35-^ 



d. Connections to Equipment and Fixtures Specified Elsewhere . - 
T ^'',^ ( ?^* ra? *^.-. ei ^i provide all -.necessary .material and,,iabor.,to connect 

connec'tiiariE', ariU 'which are specifies! iii other'' sections x or ; tn : eae'"spec^- r ' :: '*' ; 
ficaticns. Drainage connections shall he trapped. The service line' t^S '"'"' 
each item of e^ip^ent. shall be eo^ui^ped. .vi-th. a : . cutoff yalye .tp enable 
isolation p£ '.'^„l%$m' £&[$$&$?. ^"jB&&$ji^^ 
operation of other equipment' or fixtures. '' '''"" , ;' \ V ' ";'i'i . ;■-'—■■ ' J ■■-■-■.^■\ - 

. v ®* Drawings . - Because .of the small scale qf. the, drawings, it 
is not possible to' indicate "all: off sets,' flings y' : ah^^e^e^brie% that 
m^y:..bs,.r*auJre^.,.. ! .. ( Tlie .contractor „. shall., ca^f-uU^ investigate the struc- 
tural arid finish c^rM%ions 'affecting ^ 

such work accordingly, furnishing imch fittings, traps ^'valvesY^d ;' T -^ ; - 
accessories as.,may ,b,e. required to Jaegfc .s,ueh conditions,, at .no additional 
cost to the Government. ''" : •■■ : ■-'■■■'■■■• '■■■■ i - ■>■- .■■■-"■...■;■ ; ,■-.■■ 

,,-., 1 .:-f,, i gutting and pairing. - The work shall be carefully laid 
out in advance, and any excess, cutting "of 'coristructiori will 'not be per- 
^ t *sd« ;V ,££nia^.. to,. buildings,, . piping ^ ,^ring., .0^,6,0 tsipment as a result 
of cutt^,fpt,ifl4ta^atio^ in 

the tradq '.involve^^at : no, "ad^tionaX, expense %p[-^'j^e^xim^'/?y ;: ' r:: ":^ "';.'' 

". ; ' &•'■ • . Protection to : Fixtures ,: JatexiaisV' "gW ; ^qjEbroentV' - ;: Jipe' '' ''''' " 

openings ;Shall,be . clojse^wltb caps, jjp. pTugs ;d\u*I$g installation.' "'' " '' ' "/. : 

Fixtures ^4^^pimn^: :f slmll ^;^i|h^y.,^6vtred' a^igrotec'teij ,agabist:: : " ; '' v 
dirt, water, '*ahaV chemical pr)^ '-■''• 

work, the fixtures, aaterials, ' 'and' e^pi^nt; : shall oe 'thoroughly ; ^ie i ai^d'^ : 
adjusted,, and ,operat!ed.. ,,,.,...,,,, ,,..,. _, -■ ..... if ,.. , v , 

35-Oif. APPROVAL CF MATERIALS, FIXTURES, AHD EQUIPMirf; -'&i soori'a^ 
prac ti cable ; and within 30 days. -af te.r , award .of contract and before any 
materials, ' fixture s , "or ' equipment are '"purqi^sed* th^^ontraetor shall 
submit for approval by the Contracting Officer,; IT co^lete l^ed%e ' ! 1H ' ; :i ' E: "' 
six copies of materials >, futures,, and ..e^uip^ent to,, be, incorporated in 
the work, together with the names and. addresses of ' the" mari\if acturers 
and their, ca.talog item numbers., and., trade .names. ... . ^consideration will 
be given to partial lists submitted f roris time '1^- : ti^*: : 7--^p^^yai^of .the 
materials will be based on manufacturer T s published ratings^ 'Approval ' : ' " : * : " 
of .materials, ^fixtures,: and .equipment, under, this prQvision f -,shall not be 
construed' as" authorizing "any ■'deviations "f rom 'ih?, , ,.$pec£f ic&tions, unless 
the attention of the Contracting Officer nas ! been'' ,: aife'cte^ i €d''l^" ! spec-£fie 
^^f^?*,; :.?9.uipffient. : 4iffering,.frpm that specified, may be-, proposed, 
provided the contractor' clearly states' such difference and' provided all 
essential reouiyemeftts nf +.h*> HnpHflfinHnne n-™ wo+ t-p -t-Vio ar.^ ■»»*,»,-,+ 



■£* . Sheet Iigad* •* . Federal Specification QQ-£.rgQl. ~ : . ■' .... ■-■'.. i 

'■■ ■- b* ; : $WistedrJute Packing . - Federal Specif ication . HE-P-ll?, 
type II,. -tajfrefl* ; : ■■;... - -. .-■;.'■• !.- ; . v:'V- : \-< 

i. Valves . - (l) Angle, .GJieck' and Globfe Valves, .-..federal"'"",- ".'... '"■'.';"; 
Specification WW-V-51, class A or B; type as suitable for the application. 
Soldered-^ointrtype valves, shall- Toe designated for. abater wording ,■ .. 
pressure of. 150 pounds per. square, inch.-. . ■ ■.' : '/"7 : 

(2) Gate Valves. - Federal Specification.WW-V-54, "".,;,.', "".. 

type If XI, or III, Class A, and where used in connection with' copper 
tubing, modified- therefor, v ■ -v 

35-O7. : :SOIV WASTE,. ;dRAIH/ AND. VENT PIPING* r All underground M '.- ,"'':" 
k" and larger v above, ground .soil/ vaste> : . and drain pipe and fittings' .-.'" :"j: 
shall be coated or uncoated extra, heavy bell -and- spigot .cast-iron.,/ 
Soil, waste, drain, and vent pipe 3" and smaller above ground shall be. ,.'.• 
galvanized steel or bell-and-spigot cast-iron pipe. Fittings for 
piping above- ..ground;: shall -be. drainage pattern for all- threaded : drain., ■-•. 
and waste: piling, and cast-iron soil- fittings for beil-and-spigot pipe., !;';.- 
Fittings on sail dry vents; shall be malleable -iron or cast-iron. . :■■'- \ ., 

, ;;au:, .-. Installation . -■■ - (l> Drainage Pipes and Vent Piping,."^" t ' Hqri-;^: \ 
zontal soil: and: waste pipes ; shall, , be given, a grade- of ■ l/4 .inch per fopt ; 
where possible",, but in: no case less than. l/8 inch per .foot .• -^All -..-main /ver- :if . 
tical soil and waste. stacks shall be extended, full size to i: the/rpof line.aji^"".' 
above as vents.^-.except fwhere, -otherwise, specifically, indicated. -, : -Where J>r&c,- ,-., 
ticahle, two or-. more;, vent pipes shall be .connected and extended as, one;' , . .■ ; 
pipe through the-:. roof >:■ .Vjsnt pipes:. : -in: roof spaces. -shall .be, Tun.a^/cloisg- a?,,, ., 
possible to .underside ■■&£ the- roof without, <£ orming straps in; p^pes, using : ■ t: 
fittings as required. Vertical vent pipes .may. be- connected £nto, one ;M*#' ,";.:-.. 
vent riser above vented fixtures. Where a circuit vent pipe from'any fix- 
ture or line ;.of: fixtures ;is. connected .to a vent ; line -serving' other, fixtures:, 
the connection. shall: be atleastlf feet above the,' floor on which the fix^..^", 
tures, are : :loeatad,. to ...prevent the ; ;use of ; a#y :: vent -.line , as ; ,a waste,. The -,;-.;:■;;: 
cast-iron '^bell-andrjspigQt pipe inside- of buildings. ; sha;il be extended. ,6,,,"/ ;,,._ 
Inches above 'the. lowest. ■£loorwhere ; :' the : floo.r is, supported on the grouEd^^,. : -, 
and 6 inches '.above the .ground ^whe^e t he > love st , f loor .- is -self ^-supporting ..r ■ _..' 

(2) ..Fittings*. -Changes;. in pipe,-size. on., soil, .waste, and.di^itt,;. 
lines shall be made with reducing fittings or recessed reducers. All changes 
in direction shall.- be -icade. by: the appropriate. use- of ^.-degree, wyes, long- . 
or short-sweep l/k! bends, ;l/6>: l/&< tor.. l/l£ bend&, or by a : combination, of . .y ■■■... 
these or . equivale&t fittings * ■: Single and double:, sanitary tees-and'-quarter r . 
bends may' be used in drainage • lines' only, where-, the direction of flow, is _.-. . 
from- horizontal, to- vertical-.- Short . sweeps .not. less; than' : 3 inches. 4.n ;: dia©- v _ 
eter may be -used where : the -change lh direction, of flow is either from ,._ . ,- -: 
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horizontal to vertical or from vertical to horizontal and may be used for 
making necessary offsets between the ceiling and the next floor above. 

(3) Union Connections. - Slip joints will be permitted only 
in trap seals or on the inlet side of the traps. Tucker or. hub drainage 
fittings shall be used for making union connections wherever practicable. 
The use of long screws and bushings is. prohibited. 

£* Joints . - (l) Cast-iron Pipe. - Joints in bell-and-spigot 
cast-iron soil, waste, and vent pipes, or between cast-iron soil, waste, 
and vent pipes and threaded pipe or calking ferrules, shall be firmly 
packed with oakum or hemp and calked with lead at least 1 inch deep. 

,(2) Steel Pipe. - Threaded joints shall have American 
National taperscrew threads conforming to Federal Specification GGG-P-351, 
with graphite and oil compound applied to the male thread.. Connections 
between steel pipe and soil pipe shall be similar to joint in cast-iron 
pipe, and the steel pipe shall have a ring or half coupling screwed on 
to form a spigot end. 

35-08, CIEANOUT PLUGS AND TEST TEES. - Cleanouts shall.be the same 
size as the pipe except that cleanout plugs larger than h inches will not . 
be required. Cleanouts installed in connection with cast-iron hub-and- 
spigot pipe shall consist of a long-sweep l/h bend or one or two 1/8 bends 
extended to an easily accessible place, or where indicated on the drawings. 
An extra -heavy cast -brass ferrule with countersunk trap screw cover shall 
be calked into the hub of the fitting and shall be flush with the floor. 
Where cleanouts in connection with threaded pipe are indicated and are 
accessible, they shall be cast-iron drainage T -pattern 90-degree branch 
fittings with extra-heavy brass screw plugs of the same size as the pipe 
up to and including h inches-. Test tees with cast-iron cleanout plugs 
shall be installed at the foot of all soil, waste, and drain stacks and 
on each building drain outside the building. 

35-09. FLASHINGS* - Vent pipes and roof drains shall be flashed and 
made watertight at the roof with not lighter than h -pound sheet lead. 
Flashings for. vent pipes shall be extended up the vent pipes a minimum of 
6 inches where threaded standard cast-iron or malleable -iron recess roof 
couplings shall be installed to. form counterf lashing or rain guards for 
pipe. Flashings in connection with cast-iron pipe vents shall be turned 
down into the pipes or hubs. Flashing shields shall extend not less than 
8 inches from the vent pipes and roof drains in all directions. 

35-10. TRAPS. - Each fixture and piece of equipment requiring connec- 
tions to the drainage system , except erease interceptor, shall be eauiiyped 



35-H • DRfiENS. - Drains shall be made of high-grade, strong, tough, 
and even-grained metals. Castings shall he free from blowholes, porosity, 

har;d/^cfeW/ :; exc'^eiive" : %nVin1tagey : cracks /'or.: other ;lih^^imaVjdefeQts, shall 
h^Wtefcir and ■«&& ^ieaised ^dt^Unside-ah^ ; out6^y.fana shall *&v© -all^J / ■■•"' 
firfs r -atid¥6^|^elss ^eabWdi;' 7 -Waitings Phalli : tio^ -be' repaired, plugged/ '■■"■- --v 
braze1l/^%urh^*inv j fn^aUl -^cfcness of* -Iron -casting's' -shall' be>;not "■■' '•- 
less than =i;/4- i'ncn. -<&r©teLura plating snail <cohf b'aSn -fib .^fe^ ^eoifi^ion 
WW-P-^5^v;t a "She : siLW v 'bf ^e ; dt^ffl^' ; '^baB; :; b^'^te1i^he(i ; %&■&]&& bisaheh -"sii^esi -:• ; 
indicate^'oit^dl^iidhg^i^^ • : -: : ..^^-^ ;^ -ko-^ -'-^ i.i?ij;,.:. ->- -^ iV -''- : -■■''■ ;";^-'"" 

a. Floor Drains. - Floor drains shall conform to Federal Speci- 

fieata&bja ^*^&jf"fyj& 2l6,'- :: -}•"- ""■ ^ : ..;.^.^y; ^"^'_ U{ ^__ 

■ 1> " ; - u '|pL ; ; ^f r 'itenJB v Flashings ^a^Expa^lfon ^rbfeb^si^^^ciof • ara&ag^ 
shali^^l^vy-^paite'iii ^a-st-irG^>-'beehi^e> ; br : 'a<^^^ha^ea> ; withi ahi'--^- v'-b-:'- 
integr&l' flan^4nd ; t^satisftifctbry: deViee'- fbr ; 'elampifig 1 ••oF ©fchei^iSe-^ 1 ^ «' 
securing line-TBof- 'covering 1 'So^s to' make* fc'vater'fcigfat- connee'fcioriV' %A V~ ^-- ; " 
pound ; s'hee%lead flashing £ feet sqiiar^e^indi^'int'o' the'ro^flhg-'Sh^ll^^---" 
be ptoVi'ded'as'^an'-ihtegr'al part of 'thev i^'f i'ig ; a«a-ehall^be 'sec'ar^lyr^la^pea 
or*%bld^^d"%o A bod^ l 'l#drain v sb-as : tb;imke^a ri wa^r^ig^ 
connection'; ; f For; gravei ; br :: siag' ; roofi% ; tb£>^aih shall'. W prbvtdedi/.wi%h v "■ "'••• 
a suitable gravel tetoj>. :; "' ©|>enisgs i[ in' :: '$he ;:i s-trateer--ehMl j ha-v% a' ; -&bffib£nM &''{'-'• 
area equal'" to twice'^he^area'bf the drain"; outlet i l; 3?he^butlet 3 'shall J b6 j - '"'■•■ '''■'■ 
equipped -■with necessary pacts'' tb ; " ^ke'^jprop^r-'^onnSction 1 to"-' thr&aited'>pipe'' ;; ! ' 
of same^siisef as ; "&^ ■• -'■' 

internai'^^ianSibni^biM of '-'prober size^o^ree^ive-tfte leadei?'"pi:pe. ■^ l $h&' ■•;•■- 
expansion joint shall :; bi : %-'heavj^' : 'casiibfa&s ; ^or^''e6pp^r-MeSve fcy^e £©n-^- ; ;- ; *- 
structed so as to form a watertight flexible joint. The metal of the 
sleeve"" shall have : "a-tbitekHfesfe; i of : ; not-le§s i; %flan-^13^^.B i 6ii '(Wb. 10 stubs 
gage ) *■ - ; ^askets^and^aeking^bali^be bf^aSMBtos^ f IWfj .i-sof t'^ad^er- f \J. _ -- 
other suitable 1 fed durable '-Material- ■■ and Bnall-nbt be ibeated''in'-the-- k fldw^' : - !s '' ; - 
line of the drainage. -JJfeans ! -'of- : ad3us%j^nt :5 ghall-be-' : prbviaed £©r tightening i 
or replacing the gaskets or packing without disturbing leader-pipe con- 
nection t"b ::, fche-' :: r6of drain*"- !^e-' :; minifeum' : dlaensibns^ bf ; ltMe &r41n shall be 
as follows^"-'-:' -■■^ni'i'-ji ■'•^" !S '-'-* ; -'^» i..:.-h,ayi^i ^'K Jko:\ ; : ;. c,-^;,t ,.-^.v..-! 

Diameter of Flange (inches) -8 -s^r: s^- j^.\..- 

35i22i'MWAEEft HEEy^iTfiNGSy AJTO-^Oi&KOTIGNSv'-- -a* Copper Tubing ^ 
and Fitting ^- ■• Copper :i tubiaig -and : 'fitt^g T ah^ll i ''be r 'used ;7 f br'-ho« and-eold- ■ ^ 
water inside* of building's. :i ^ing : ^bve ground shaM'be^type^ £ hard- -^ -'■■'«■ ^ 
drawn W -type? B. : ^Underground tubing ^hail' ;:; be--type ; K'ahne?aledv ; Fittings '^■■■ ; ' 
shall be cast-brass or wrought-copper usui table for r sweat 'conii^ctionsf :: :' '-• 
for use with hard-drawn tubing, and flare d-pattern for annealed tubing. 
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■:%' Installation . - A .gate valve and cbfftin. shall be installed. . . 
on the -service dine : ins idev)t^ ; ,:bviilding>,'. Bexvipe/ piping shall. be. installed. 
below the frost line r The- piping -shall i, be, .extended- to all. fixtures, .out.-*-, 
lets , and equipment from the gate valve.; -Ihe aolct-waten system shall be ■ 
installed with a fall toward the. shutoff valve^, Plugged or capped - ; 
fittings shall be provided for draining low points; of the piping system.. 
except where valved outlets are shown on drawings. Bends formed with ■.* 
hydraulic operated pipe benders are acceptable. 

(1) Mains, branches, and runouts. - Piping shall be, in--. 
stalled as indicated on the drawings. Pipe shall be cut accurately to 
measurements established, at the building by the contractor and shall be 
worked into place without . springing or forcing. Cafe shall be taken: not- 
to weaken the structural portions of the building. Piping above . ground : 
shall be run parallel with the lines of -the building: unless otherwise 
shown or noted on the drawings » Branch, pipe from service lines may be 
taken, off top of main >; bottom of main, or side of main .using such .cross-. 
over fittings as may, be -required by structural or installation. conditions. ;: 
Service pipe, valves, land fittings shall be kept a: sufficient distance 
from other work and; other .-=; services to permit not less than l/2 inch ■■.: . 
between finished covering and other work and not less than l/2 inch ... ■ 
between finished covering on -the different services. Wo water, piping 
shall be buried in floors unless specifically indicated. on drawings or,, 
approved. Changes in pipe sizes shall be made with reducing fittings.,. 
The use of long screws and bushings will not be permitted. 

(2) Pipe drains indicated on the .drawings shall consist •' 
of l/2 -inch globe valves with renewable disks and, 3/4-rinch hose- nipples., .-. 
Additional drains shall be installed at low points 'on the hot-water, 
piping, and all piping shall grade down to the drains. .. ; 

(3) Expansion and .Contraction of Piping. -, Allowance <shall^. 
be made throughout for expansion and contraction. Horizontal, runs over-"- ■'■■■. 
50 feet in length shall be anchored to the wall or to the supporting 
construction about midway on the run to force expansion, evenly divided 
toward the ends. 

(k) Air chambers shall be provided on all supplies' both 
hot and cold/ near each faucet, control valve., or flush valve, except- -_. ' -; 
lawn faucets and. hose bibbs. Where not definitely shown on drawings the '■■■■'. 
air chambers shall consist of a 12-inch length of pipe of same diameter.- ■;, 
as branch supply, with cap. 



(2). Flared and Sweated .Tubing, - Tubing shall be cut 
' square j and burs shall be removed. : Eoth inside. ..of fittings and outside 
- :i " ; of .tubing; shall be, well gleaned with. ■: sieel 'wool before, sweating. ■.'■ Care : 

• - ; s'hail"be'' taken tp, prevent. annealing of- fittings : and hard-drawn tubing 
when iaaking connections. Installation. shall be made^by; competent 'workmen 
in accordance with manufacturer's recommendations. Mitering of joints 
for elbows and .notching of . straight runs of pipe for tees will not be 
jpermltted. Joints for soldered-,fittings shall be made. with a non-* 

"■"cbrroslye paste '^flux and solid, string or wire solder composed of 40 

- 'petceih't tin and .60 perc^t lead. . Cored solder will riot .be permitted. 

'Joints for tlared-rtype fiitings shall.be of the; coE^ression pattern. 

; X ' : '''^^\ ''^' '""..&*■ Steriligation^ , - The : entire, water distribution system shall 
' "be 'th^rWgbly sterilized with a solution containing, not- less' than. J$Q parts 
■. r: 'per : M'ilion of Available chlorine.. The chlorinating material shall , :be.. 
•'■'- either; liquid chlorine conforming.- to. Federal Specification BB-G-120.; or 
■■ ' :;V cal I ci^ hypochlorite or chlorinated -lime conforming to Federal Specif i - 
-cation O-C-114, and shall be introduced into the system :in : a manner 
approved by the. Contracting. Officer. The sterilizing solution shall be 
J : '• allowed to remain in the system for a. period of 8 hours, during. .which 
"tiije'ali valves and faucets! shall -^be- opened and closed several times. 
' ;: ^Afi&r;' sterilization, the solution shall be flushed from the- system 'With 
'.Clearwater until the residual chlorine content is not -greater, than 0.2 

■ -|part per million; unless otherwise directed. 

: '"""35-13. VALVES,. - Valves shali be provided on ; all supplies to 
; h 'fixtures as specif ied under. TYPES OF, FIXTURES AND .FIXTURE TBiHMOKSSv . 
^ Va^veJ" indicated on drawin^s/in ^connection with runouts, risers, branches, 
■■ " ;i ani' ma&hs -shall be in Accordance' with the specification. No valve -shall 

be 'ii^stalled "on ao& line with its stem. b^^ 

'iralW'S'' 'shali "be" gate' valves" unless otherwise, specified or noted on 

drawings. Valves shall be all brass with swe&t-tyfe connections for 

tubing and shall have .wrought bodies. ::;.,.-.:■. 

: ! : '^ : fr^-l^v ,U^CiSSV.' -.Unions pa copper tubing shall. be brass, ■ ' 
•- : cok|s'6iii'ii>n.'Bj 'conforming, ^tol. Federal Specification WW-U-516. Unions^ 
''; : '^ r';-y-„,: 

.; ,-. , .,.■:. ^|„3_5. --hose ^nDt iJ&wjAVCETS. -". Hose faucets inside buildings' shall 
" : be' brass' with l/g-inch.-maie inlet threads, hexagon shoulder > and 3/k-inch 
hose feonhection, type '65. "Lawn faucets shall be type 207, with l/2-ineh 
pipe thread inlet, and,. 3/^-iBch hose connection .outlet; 

-'■ : '35-i^' : .INSin^T^^^^ completed -and surfaces 

"- ; 61eatte;d^ : Insulation shall; be': installed on,, .all .cold water-piping: except 

■ ' ; or£: r c'hromittf!i plated piping^ /."^insulation shall conform, to,-. Federal Speci- ., 
'-'•ficat^n";M-I-55^, T^pe.,I^;.:6iass A ? except that las ulat ion. shall have a 

;ya^r V tl^rii¥VL'/'!^J?.'.!'■'.^^'■,Vf ,■■"-:■!, ':■■'-.".- ;..'?",.:■:;.:--.' "■■■■■■■. 

''.'''"'.''.,..".....,..■.-■.. ■.,:- -,' ,-- :: ■■;•;;. ■-■ > :.:'ICJ'; -■.-.'■■..- v ; ---" : ' ■' : ; -,' v •' ' - ' ' ' ; ' -i 
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35-17.. ■ PIPE ' SDEEVES, HANG&tS, AND FIXTURE SUPPORTS. . - Pipe. sleeves/ . 
hangers',, and fixture supports shall "be furnished .and set -, and the con- ■■'■ 
tractor shall he responsible for their proper and permanent location. 
Pipe will not be permitted to pass through footings , beams, or ribs 
unless 'noted on. the" drawings. .../. 

,..a. Pipe Sleeves . - Pipe sleeves shall, be of cast iron, ;...; - ■ : - ■ 
wrought iron, or' steel, properly secured in place,- with approximately ; '■ 
l/4-ineh space' between pipe and enclosing sleeve. Pipe sleeve's shall be ■■■ 
provided for all ;pipe' passing through walls and. floors. below finished ■'■•:" 
grade. Sleeves of Ho. 26 u.S.S. gage galvanized iron .of fiber with wall ^ 
thickness not less than l/k -inch, or of other suitable approved material) -■ 
shall be . installed with approximately- 1/4-inch space, all around; for all-.- ■. 
pipes passing through partitions . above ground. Where ; pipes' . pass through- : 
footings, cast-iron pip'3 sleeves shall be provided, not J3ess than. h.. inches : 
larger.; in... diameter, thato pipes for which' the. .r.lsnvoi; e;.?a, installed; where 
pipe covering '''is . ./usid, tuo sleeves shall be o:: rv^Ti slant size -'to- permit . 
installation of' the' ^.qver.s.ng -with the usual o: T .?;;.cans^. S^.esves and .■.;■:■.:." 
chases. ■ for piping, inserts for hangers, arid oi^'Jjic Installations, shall- -^ 
be provided in all construction as specified hi-^.i.in , . C;_reiinr; ;of, con- '-, ■-- :- 
struction '/shall be done only /with the "perira.ssi on of the ; Contracting. : Of ficery 
and construction shall be 'repaired tp match its origin?.! '.condition "by .: ." '.•^ 
mechanics of the. trad:? which .originally executed tm vor-k, .-.Under tfalsJ . ■^bi- 
section the contractor shall do no cutting of woocVjpr.k , brickwork, .cement ■■■■■■■ 
work, concrete work, o;: other materials in the building. Locations and 
sizes of : chases and openings necessary for, the prober. il.nqtallation of the 
work shall be aetexM&riA. :La advance and' provide :1 ■ZM^a % he erection .of ■_■■:.>. -■- 
the work. Sleeves of wrpught-iron or steel pipe shall be/ provided where I ■---' 
pipes pass through concrete beams or concrete fireproof ring. Sleeves 
passing through floors shall extend, not less than., 1-inch and not more 
than 2 inches above finished floors. _ . v . ,.< : ;>■; ; : ■-"■■'. 

b. Pipe Hang ers. , Inserts, and. Supports. - Hangers, shall con- 
form to Federal .Specification YJW-H-I7I. Inserts shall permit adjustment 
of the bolt in one horizontal direction and. shall. be installed before- the 
concrete is poured, fhe Inserts' shall be cast, iron,, malleable, iron, or • 
prefabricated steel, and shall be of a type to receive a machine- /bolt' head ■■ 
or nut after installation. Hangers and supports . shall .be .installed^ at 
dimensions not to exceed the' maximum limits, and at intervals to keep: the 
pipe aiinement and to carry the weight of the pipe and contents. 

(l) Horizontal Piping. - Hangers ar.d supports shall be 
installed as specified hereinafter, and at locations not more than 3 
feet from the end of each runout. "A hanger shall be installed not over 



the contractor may submit for approval by the Contracting Officer a 
detail drawing of trapeze hangers with turnbuckles on rods and solid or 
split-ring clamp for each pipe which he proposes to furnish. Rings 
shall have a diameter large enough to include the covering for chilled-water 
piping, and protective saddle type 28 shall be installed with each 
hanger. : ■■ 

(a) Cast-iron soil pipe shall be supported at not 
more than 5-foot intervals, and support shall be located near each hub- 



intervals." 



(b# threaded pipe shall be* supported at lG-fpot 



(c) Copper tubing shall be supported at not core 
than 6-foot intervals. Harigera-f-or copper tubing shall, have prqper size 
rings to suit outside diaaseter of tubing and. shall be copper plated,. 

(d) Piping in -earth shall be laid on a.firm bed for 
its entire length, except where support is otherwise jrovi-ded^ 

(2) Vertical Piping. .- Supports shall he sjpaced as speci- 
fied hereinafter, emd at locations not more than 8 feet f-rom end of 
riser. Pipe clamps shall be type 3£« 1 ' ' . ' ^ 

- (a) Cast-iron and threaded pipe- shall be supported 
at each floor and at intervals, of not more than 20 Ceet* f , 

1 

(b) Copper tubing shall be supported at each floor, 
and between floors by stays or braces to prevent rattle- and vibration. 

c. Fixture and Equipment Supports and Fastenings... - Fixtures 
and equipment shall be supported and fastened in a satisfactory manner. 
Where ^secured -to Concrete .or:"^£tc. ; kWQrk'.;wails>~ ;^,lxtu5e,S;ian;d./eq^u4iKen^ 
shail :r be 'fastened -wi^h brass 'bolts ;o^ 'machJLne^so^W^iiS^eal '05 c^ro^ton.- 
re si sting' metal sieeve-itype < anchorage '. units ;or ■ with ..brass ^expa^slon, bolts.. 
Expansion :; b^olts : s^all'^e ;l/%^inch brass -bolts ;:wi^s20, threads. jto,yfetp l 4 n 5^ 
and of "sufficient length to extend at least 3 inches. into-}isolid,: S ' v f:f.^,, " ; 
■concrete or . brickwork, and shall be fitted with loose tubing or sleeves. , 
6£ ; $r^er^engt^ sleeves ihtOv/theD^oM^./Concretecor 

brick wall. ■'•"•^ere'- : 'seeur'ed-t6 wood partitions,;if lxtui^S;-;and, ri e^iEment. ; ,., x 
shall be ■ fastened- with-brasS 'wood; screws * :>■ .Where wood;\: screw? oars vu^ed*. :■;: •;■ 
screws shall go into solid wood, such as wood' inserts- > -floor -joints.,,,. , ; , : ; 
studs, or solid pieces set between studs. Exposed heads of bolts and 
nuts shall be hexagonal with, rounded tops finished and chromium-plated, 
with chromium-plated hexagonal nuts to conceal end, of bolts where,) ex- ,■ 
posed. Exposed nuts and heads of screws shall be. provided with ;chrqmiuxa. 
plated brass washers. * , ; , ,1 -^ 
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35*18.. .. 'FLpqR>^WA^>'; : AHI) jCEIli%iLA3JES.; ■* Uppvez'ed exposed. . j ,. ; 
pipes^ where passing through-floors , ' f i^shed, Waiils., or finished- ... 
ceilings., shall -"be", f itted -wiih .. Ghro>&um-platea^or . enaaeled : ; cast-lrpn ; ,,-. 
or' steel ./plates. £ -Elates j shall ;he '-large ■ enough-Jto completely elose ■ 
the hole around the pipes and shall 'he square , octagonal, or round* ■■, , 
with the least dimension not less than l-l/2 inches larger than the 
diameter- of -.-the^'.pipe^ ;Plates, shall, -he secured: in an approved manner. 

"' 35-19. ELECTRICAL WORK.' - Motors/ controls , and switching and 
protective; devices -required for: the proper-operation off the equipment 
shall he furnished under this section of the specifications and shall ,-,.- 
conform to ELECTRICAL WORK, INTERIOR. Motor controllers and protective 
and ..signal-dejvices, -for motor circuits r shaU he;, ins tailed and connected 
}3&^;-^f0^^^^^^^i^^;'^^^^7»^^ apparatus is. -furnished 
ffiount^^ja^^cieqHSeetea' ^integrai^itir 4he motor-driven equupment . ■■ -: • Final - ; ..;■ . : 
connections to electrical equipment, including motors, together with 
theV:i*fe*»l^ and protective 

equipflfcnt/-:'^]^!^ 

ELECTRICAL -VoiRK,^ : iKiERlOR. A complete electrical-connection diagram 

f or ";each ; ;piec^ ;: :cif ;:mechanioal : .;f!quipftent hayings ©ore. than one automatic 

or manual. -electrical -control device. -shaJJ-'he-suhmitted to the, Contracting 

Officer for approval. 

.-, v35^Q* -.PAipBfG.. ,.,--. Pipe- -hangers,, supports, and other iron work con- 
cealed or in unfinished; spaces shall: he thoroughly cleaned and painted ..- 
with one coat of black asphaltum varnish. Finish painting of exposed 
pipe^vpipe.coyering,-. -hangers,: supports,, and'other iron work shall conform 

to Section/: PAIl^isG. '■■ ■*}. ' .; . -.- ; -.'.:.' ..-.,-. ■-.; 

■ .-35^1... EIECTRICAL.WASER.IEAI'ER. r Electric water .heater, shall con- 
form : :;to'"Feder^;Specificatibn .W-B-i96V : type Il>; size '30.'" Tank shgll-.be,>' 
constructed "of a non 7 ferrous metal. Thermostats adjustable range -,- shall;- ' 
...have^ra-a^imuffl-settin^ ef IOJjo.f..,- ■/ .. ■, ■■■/ " ; '"- ; - i - 

:-'.'- : 35.-22*' ...TYPES.OF FIXTURES AND FIXTURE fRIMMINGS. - Types of -fixtures 
and fixture : trimmings, specified, herein shall, be -.furnished and; installed 
complete -with all '.trimmings -and: fittings, unless otherwise -specified .under 
the item.> .'-The item numbers .correspond .with the "P' numbers -notched, at. the 
plumbing -fixtures on-the drawings. :> :: ..■' J ; ' V;: : 

; . \ v a. General Requirements. - References made herein to- outfit : 
numbers and figure: numbers of vitreous china and enameled cast-iron. 
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straight stops, stops integral with the faucets, or concealed type of 
lpck-sh^eld^pse^key^pattern stops .for .supplies 'shall 1 be furnished and 
installed witk..fixtures r .-^posed.;. traps .and. supply- pipes for' all' fixtures 
and equipment shall be connected to the rough piping systems at 'thecal! 

.. : ,un.le?^. ; other^^ v spec%fied-UBder ^the.iteia^ Floor -and vail plates and 
escu.tch,tqns .shall -b<? x as sjoeeified ■.hereinbefore or : as covered by the pat~ 

,./M,,^vu&ersr^ fittings, shall : be'* :f " ■■■'■ 

chroijiium-pl^ted.oJQ nickel^p.lated. ibrass -with polished bright surfaces' ,: ; 
.conf orming to .iFeleral. Specification. WW^B^lv : ' '■■' v-'" ;; ; "'■"'■' '?■ ■. ~: ' : "; ' 

k* Cross Connections. ".- Fixtures ; and^trimMh^ : jjha ; ii "ht> ■'■','' '•■.. 
designed to prevent the baekflow of polluted water or waste into the 

water^^ly._.,system* a _ ., .■-... : . .;,-.... , ..... ... ' : . '•;„..' ; : \' ,-..:■■.'.".■. .\~. 

v.-... ~ ' ■ .-^ -w; V £f-L ffiyfrflre- C onnections* - ^here .spa'ee ^nditions will' not ' '' 
permit .f tana^r4 ; ,fi|t tings.. in con-junction with the east-irofc floor flanges , 
spec^:^o^£^d|us /fittings- shall- be .provided, - Connections between" ■'.':' 
' earthenware ; $ix;iures ■•and flanges-. on. soil .pipe- shall Be-inade absolutely ' 
gasti^ht.rahd. watsxtight wi,th- a close t^settirig^ca^Kjund in accordance with 
Federal. Specif icaiiori m*C~536 , or ,with gaskets ■: in -'ssccordaaSe ■ ¥xth : ^ederal 
Specif icatibn .^a-»lJ.$ = Rubber ;ga,skets or -putty -Will .hov :be ^ermittea; : . ; ": : : 
for thee s e -rcoanectian^,. ..Bolts, .shall -be: not less *feaa l/Wrieh v In : dS^te* 
^A^s^Jft.'^e^-e^lrpP^ ^t* 1 chronrium-piated nuts a&d'tta'sher.s. -Fixture; ■' r -| ...'' 
with outlft flange shall be set the.- proper distance' -from -floor -or wall" - 
to i^ke., a, first-class, joint with the closet-setting compound' or gasket' '"-. 
and ,fi«turf..,used;.no.J,i.i:ture. shall be set in -place until the Contracting'. 
Officer^ has : : ; exaailned and .approved .such flange. ■■•. ■■■"■■' ,;:.,■.--;:'.: :. : y- ;■ 

Hv ■■ ^Ivghi-yal vesv,;^ Flush valves .shall 'be r of >-the nqn-hole-opeii" 
. e f Fixtures.. -- ■ .:.:■■.-... :~v"' ?..■''■■ ■-'■ 



type 



-. ,:;-'■, ^ v.v,p-)..^^i^>^ter; Closet^ Outfit W9/ Figure-I0i'03; :: -' v% : '" J , 
(2) P-2, Urinal ;,.Gutf it. VU13W,- Figure : 10. 10 wali-rBOuntedl 
without chair carrier, 

. . (3>- P~3> lavatory.;' Outfit. EI^C-B^ -Figure. •11,0^ 'J 

,-,(*>, ;?-3A^ lavatory;;- Outfit : MMP,.: Figure -idU8 : -- : '■ 

.: ]|) -?f^ '.Sink; Outfit. EK30S, Figure ll-05i ; '' ;i; '■ ;;V '' 

(6) P-5, Sink; Outfit EK2iKJF, Figure 11.11. Provide 

Hude^ ji r|ng. ; fpr.,instal|.ati ( on.:i» counter- top* ■. ■ ■.'-■"■_.. ...-^L,.,.;^! -' 

.. ^,---; r .'■■■'. ■.;•: v -■»;. (7)-^%6* k: Uundry-£ray;,0utn^ Trap" : 

sha4.lbj.typj IDS* ■ .,. ,.,■-,■ .- ,^. ,:-;.-.-. -.... ■•..■;; ,;. , ;';■' .-.:•'; - ; ' 

(8) p -30, Drinking Fountain; Outfit TO13, Figure -3i0.23.''- 

(9) ?-2k, Tub; Outfit EB60DL, with Figure SCC Shower 

,with : .,Curtain^rod, ;; ,- - ; . ; ,..- ■ •,..-•-■.■ .■:,; ■:::-r : \- • ■ ;■.: ,;,i.. .-.'. 

(l°) .P-.7? : Shpwer> .similar or 'e^ual-'tO : SpeaKEna'n'Coropany - "■' 

fS-2077 conrplete with self closing valve and chain. 



■ (11 ) P-8> Shower; similar or equal to Speakman Company 
#S-2085> complete with self dosing valve , air! chamber , chain, and: 

pulleys;': ;; -' : - ■ 

(12) P-JOA, Drinking Fountain; Outfit VD-10, figure 10.22. 

(13) P-9/ Chemical toilet shall have standard size and 
shape toilet seat with removable inner container and attached section for 
insertion of charcoal deodorizer. Toilet shall Toe constructed of zinc- 
coated tenderized steel with white enamel finish. ■ Inner container shall 
have porcelain enamel finish. . Toilet shall he complete with 2 pounds 

of charcoal deoderizer and 2 gallons of chemical. 

35-23. HYBROPNEUMATIC TAMS. - The hydropneumatic tanks shall have . 
a capacity of not less than 220 gallons for the Utility Building, and 
not less than 80 gallons capacity for the Operator's Quarters.. The tanks 
shall he M -galvanized steel and constructed .in accordance with ASME- 
Boiler and Pressure Vessel Code/ -Section ¥111, Unfired Pressure Vessels/: 
for 100;psig working pressure. The tanks shall be installed in the 
vertical position on a suitable steel base ring. The base rings shall 
be approximately. 6 inches high shall be fabricated of 5/16" thick steel 
and shall -b* fastened to the floor by clip "angles and stud bolts. The 
base ring shall be provided with cut-outs of adequate size to permit 
installation and servicing of the tank drain line. The utility building 
tank shall be provided with a 4-inch x 6-inch handhole, and shall be. 
tapped to receive the inlet and discharge ..piping, pressure relief valve, 
air line, pressure-gauge, sight glass, and taps for the automatic con- 
trol connections ', location of the control taps shall be determined by 
the manufacturer of the control equipment. The operator's quarters 
tank shall be tapped for inlet and outlet discharge ; piping, pressure ... 
relief valve, pressure gauge, sight glass and air volume control. 

a. Sight i Glass Connections . - A sight glass shall- be installed 
oh the tanks. The lower connection shall not be more than 3-inches above 
the bottem of the straight tank wall and the upper : connection shall be 

no lower : than- the -mid-height of ; the tank. ■ -i ■."■":.'' 

b. Pump Controller Connections . - The taps for the -pump con- 
troller connections shall be set in accordance with the manufacturers 
recommendations. (Applies to tank in Utility Building only). 

c. Air Volume Control . - An air volume control as recommended 
by the pump manufacturer shall be installed on the tank at the Operator's 
Quarters only, ..and connected by copger tubing to the air check valve in 
the pump. : " 



■■"-!■■£. . Mvj ;Compre.ssor ., Phi t . - (l) The air compressor shall he of 
the vertical'. or/ vee type.* BjatQ'r" driven' through;, .sui^^ 

be air-cooled. '.' pcimpressorV ^al^e -mbfaikeil- on: ^sui!)tahj.« 'ii^atio'ff 06ia^Crs^ 
The belt -'gu'&rd ishsll . be ' ■ £ $.1 jf ^uarWd^* -T2^ motos. : and .. qoi^e^so^ Vhali 1 ;b^ J ■;•. 




(2.) The unit sh^'^'ct^etfisvi^ 
60 cycled %l«ctrlCi.^tor :A ,^Qt.or magnetic starter, separate'" hand b& ; au*6-. ^ 
matic : :sele'ct(fe;swi^ch-. pressure gage-' 'aiad' a : - : s'afejty/^ya^ye set. to relieve at 

250 volt ^ui j tatO^ ; ,i|pi' .^isfe ^t^^eraitiKg .coil ■■p£ magae t'£c :^ibr^tarteiriV.'> ; 

shall he Instel&dW the'' disc' : •'■ 

pneumatic 'tank: at the Operator's Quarters. ''ii,^J-\-i^/'',^i.^'f s " L: '' n:: '-^ 

".', "''' ""-'"' ."-"hi :■ e&mbln&feten- kW'&nd ; Air r 'fe6n tr-6*l .- -.. A-.cpsibination pump 




sh.aLl'siprS the J^ert-f^^^v^'^ea^-Qfe. . #&jUfc^^^.i$ij§ j$pfcqpti&\M&t±c ,*■ 
tan^ ' riches ^- r tfae pr^det6r|M$^ib^ ■ ':r i -■' 

water level r^aehtea4^he.;.-predg^r#d^d higfrl.eve'l.^Sjto^ 
in $he tank fall below the Bo^i"f>r^s8ure>-'Wlaen^ - : :-'^ 

is at' tSte''Hig!i .le*rel> the '-control, shall operate the air compressor liiitii'- ;' 
the/j v <0iJ,Te)i 'SO'- psifpr^^elis, ^estpr'ed-V^-'l'hei-bontrpl' .shaXl. be mounted 

Gouge^ol ;: ^troT:^prc^.^fliojael ; px, '^apj^rad^^ ■: r-^: : -. ,>,., j'T^/ " '"; '''; ;v . ■;■ * eC - 

35-24. POTABLE WATER STORAGE ^1^ 
in thfe : f allout shelter in the flood control gate shaft structure'' shall •''-' '' 
be'''£fr^b±gh^ lined for long life; 

construction "will 'tyd CsiibS ~^ha%'5p:^;^i*|t •■wiii* '^ .a^d^d'-^cP^e^Hate.^ . z<i 
The tank -shall ^be , ^apped f ^br~^£ii«$ei^li;.^pe ; ii : di^ch^g^J^ipe/; ve^> i; . ; . 
pipe?and;,_sight, glass t 'arid constructed for hp'rlzbiitsi m6untMg.\l^fhe'jt^M:'::-r 
shall,-. b&,si^6rt!d'- £r^ (2) l/4-inch thick"' 

by 3-inch r wid#';'steei %trapsv' -The "^|r^p\|:;Bh&li^feX the ceiling 

ca>nare ; t e ■" slab ' "t>y v 'ifejms: bf^/S-ineit ^aweter ' ins'e r ts /-' cast^ih^piace;-, . The . . ., ■ ■■, 
loca&ipn L w£^be'' sv^h ;; tlfe^ the-.rtaj^yiil ,npt ; ' Intferf er&: tf&th the' veiling;'' '■'/'' 
beams and' "the" discharge 1 < : t&tt3ist; is ^jga^d'^ye'ir'/thy s'S^k^'belovV^yThe fill./. 
pipe ■sjaal*! ..extend up ■ to the operator's floor 'anW' J a"®d 1 i%fetble;. isorjewed;; cap ..','.- 
"be provided, randair ir gap' : S'Ba'll be; ^provided, between the fill pipe and 
tank* ^.;:.-;; : V;^'-;^;-^'f. : v.-^-;^:^:; i -: ,^V 1 ,. ? .*";.^.:-':^.- y o^^rrJ-- ;;:■, 



■— f'-r.'." 



■:'■'■ l tv^|^5» :'}^C0MMiMATI0I^ WATER^ppLX..,.f £ ; ^ Qenerai:^ s* <^mpj.ete, '?; 
syste^; ihelti^es, wHt'er-- pump -unit 'jaounted ,pn top' b^a'^O 'gallonr.hydrp- .' 
P4$i$i^tic, r tarjk^ ? ' 'The : taihk' ■matBrial'- -:and l^^l^^tiftin^liallj^'VctJifQpft^to/^ 
Paragr-apE'T^-^ bf :i thi"s ^iec'tio^,;::. .Rubber;' ^romW^sliaH/ ¥© installed'' 
between ttie-piaiEp" motor unit' and. the ^ank,,and d'-'rubVer %p^"e ■■.cQnneetion > 

"""■■" : ''''' ' r '" :r: "''' ' ; ' ■■-■ ^v"^f35 : Ti5": : ":;.'-' :"■■';• '<"■'•■' ■.^■■'■■.■ : '-.;i:: : -. ! 



"between the pump and tank to reduce operating sound to a minimum. All 
cast iron parts coming in eontact with the water are to be protected 
with hake d-on coating to resist rust and corrosion in the pump. The 
pump impeller shall be bronze, the guide vane, and; diff user /shall be of 
a material that is noncprrosive, nbri.itoxic^ highly, resistant to- abrasion. 
Pump motor shall' be of fracticnal horsepower and shall operate oh 120 
volijs, : 6o*cycle ■ single phase, current..' . Itotor shall be '.of. the ; capacitor 
"tyb^'j,. and ;have- builtrln ; over lc^ protection.' •■^ .'.■■;*:..::■;■■' , ' : ' :J "".. 

* : Pump shall 5 have .a. capacity 1 df 400 "gallons per hour against a dis- 
charge pressure -of ' '40 "p.e.i. Pump shall operate under a flooded suction 

■condition. The air volume control and adjustable pressure;, switch shall 
conform to the applicable-portions of .the ;paragra;ph on hydropneumatia 
tanks,of . thi'sVs'feetioii. .-!nie : ;-pressure.' switch shall 'ibe " set to operate when 
the ;pressure;:dropS' ^p*20 pv:s.iV in "the tank and stop the pump when the 
pressure reaches 4*0 p.s.i. ... 

b. Suction Pip<g. - The suction- pipe frcni -the ..500 gallon 
storage tan): to the pump shall be wrought iron or copper tubing, and eonf prm 
to the applicable paragraphs under "Water and Sewer Systems'l. The pipe shall 
be 1-1/4 inch in size and reduced at the pump to fit the pump suction 
connection. A l-l/4 inch globe valve shall be installed on the suction 
pipe before it connects to the pump* The 1-lA inch pi|« shall be sleeved 
through the basement 'wall in a 2 -inch watertight pipe : sleeve .,• . \ 

c. Vent Pipe . - The vent pipe from the 500 gallon storage tank 
shall terminate in the basement fallout shelter room* The one (l) inch J 
Vent pipe shall be copper tubing or wrought iron pipe as specified : under ;, 
"Water and Sewer Systems". The vent pipe shall be sleeved through : the ■' 
basement wall in a 2-inch watertight sleeve. ;. . 

35-26. INSPECTION AND TESTS. - a. Methods of Sampling, Inspection, 
and Tests for Fixtures. - fethods" of sampling, inspection, and tests for : 
fixtures shall conform to Federal Specification WW-P-S^l. ■■'''■ ■■ 

b. Tests for, Plumbing Systems. - Soil, waste, vent,' and water ■:■■:.'■ 
piping shall be tested by the contractor and approved by the Contracting:.,;- ■ 
Officer-before acceptance. Soil and waste piping located. underground,. 
shall" be tested before backfilling. Equipment required for test ghail.be; 
furnished by the contractor without additional cost to the Government. ■ 

(l) Drainage System. .- (a) Water Test.- - The entire ... 
drainage and venting system shall have all necessary openings plugged. ; ...,- 



(b) Air Test. - If tests are made with air, a 
pressure of: not less than ;5;pound$ -per square iiichs -l&all T?e applied with 

amorce pump-and iEaiai>ained at:,.least 15 minutes without leakage;,. A;,,;.:, ; . 
merc*j#y-column -gage shall be:' =u?sed in-maklrig the--:air::i;est.-; ■ •-. : -- --'.-^ '■■.; 

(cj Final. test .of the .completed drainage and vent 
system may be either a smoke or a peppermint test. When the smoke test 
is employed,, the smoke shall be produced,by a smoke machine, and a pressure 
equal to 1-inch water column shall be maintained for' 15 minutes before 
starting inspection. ; When^the peppermint, test. is preferred, 2. ounces of 
peppermint snail be "introduced ! into each .line" or stack. Defects dis- 
covered shall be. eliminated, by resetting the fixtures and equipment with 
new gaskets. 

(2) Water System. - Upon completion of the roughing-in 
and before setting fixtures, the entire hot-and cold-water piping systems 
shall be tested at a hydrostatic pressure of not less than 100 pounds per 
square inch gage, and proved tight at this pressure for not less than 

30 minutes in order to permit inspection of all joints. Where a portion 
of the water-piping system is to be concealed before completion, this 
portion shall be tested separately in a manner described for the entire 
system. 

(3) Defective Work. - If inspection or test shows defects, 
such defective work or material shall be replaced and inspection and tests 
repeated. Repairs to piping shall be made with new material. Ho calking 
of screwed joints or holes will be acceptable. 

(h) Cleaning and Adjusting. - At the completion of the 
work, all parts of the installation shall be thoroughly cleaned. All 
equipment, pipe, valves, and fittings shall be cleaned of grease, metal 
cuttings, and sludge which may have accumulated by operation of the 
system for testing. Any stoppage or discoloration or other damage to 
parts of the building, its finish, or furnishings, due to the contractor's 
failure to properly clean the piping system, shall be repaired by the 
contractor without Cost to the Government. At the completion of the work, 
the hot-water system shall be adjusted for uniform circulation* Flush 
valves and other parts of the work shall be adjusted for quiet operation. 
Automatic control devices shall be adjusted for proper operation. 

35-27. GUARAOTY. <- The following equipment to be furnished under 
this section of the specifications shall be guaranteed in accordance 
with the guarantee provisions set forth in the SPECIAL CONDITIONS; 

Air Compressor Unit 

Plumbing Fixtures 

Pneumatic Tanks and Controls 

Electric Hot Water Heater 

Pressure Relief Valve 

Decontamination Water Supply Pump 



35-28- ■ PAYMENT. t - No separate payment yiil be Eiade for the : work 
covered under this; section, and all; .costSfineonaeetion, therewith, shall 
be included in the applicable lump-sum contract prices for the following 
iteas of work; 

: \ a. -Operator's .Quarters ^(ite'ra Sf()-\ : ''■.'■ : :; .■''■ ; ' ' : 

,...-./' b. -Utility Building (item 96}- \. ''•".TV : ; - ' ' '' 

■:.-.: c. Flood Control Gate Shaft : - Miscellaneous (item '68} : . 

d. Water Supply Intake Tower - Miscellaneous (itera 69) - : 
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, _._ r , , ., , SECTION 36 v,.;,,.,..;. 

SEATING SYSTEM ; FORCED-HOT-WATER , OIL- FIRED 

36-OI. SCOPE, r ; This, section covers tl^rJlssts^Llation of the forced- 
hot-water heating' system, complete, for the Utility Building and the 

Operator's Quarters . ... ...„., ..,. .,. ; - \!m-"-. 

36-02. APPLICABLE PUBLICATIONS. - The following publications of 
the issues listed,,, below > hut .referred to thereafter, .by basic designa- 
tion only; -form : a "part; of this ; specification. 

'•■ -' '■■"'■■■ - : a'. ■ '- 'EMe r'al Specifications . - 

.HH-B-6jld. : . v .. ; Brick; Refractory^ Fire Clay. 

.... \ 

SH-C-3.68-' Cement, Insulation; Thermal, Mineral- 

... Wool. ..:■.. ..■,..,■■/.. 

/: - ; -' :; BB-C^51c '" "" h " Clay; Fire, Ground. 

"'■'■ ""''"■'■'■■'■ -'•■'* "-' ' ■'' HH-1^523a : ,' ; v .-;' Insulation Block, 'Pipe Covering, 

'■' ;: - ; '- : * .;';' ,: - ; "';'.''& Am- 2 ' . and Cement, Thermal, Calcium 
'''"• "- : ' ■■'•'" Silicate (for Temperatures Up to 

■ :■ I200"f.)^-. 

"'' v 'SH-T-551a Insulation Block and Pipe Covering, 
• - ■'" ; & Am-2 1 Thermal Cellular Glass . 

'""': £(^1-552'., .',.',>' Insulation Pipe.- Covering, Thermal, and 
;'";■■'!'.;.;. '"' : ,.'.'''" ; ." : - ' .;. ' Insulation Blaijcet, Thermal, Pipe 
''".'', ■'".':' !/.;.,: Covering. 

HH-jt-554 '"'■ ■-''■ Insulation, Thermal, Magnesia, Block, 

Pipe, and Tubing, 

HH-I-56lc . Insulation, Thermal, Asbestos, Block 

'■■ ■■ "■' ■■'& iht?Am-I' and Pipe-Covering (For Temperatures 

.. ,. Up to ^50°F.). ' 

HE- I- 564 . . , Insulation; Mineral-Wool, Block and 

- ::; '•■ '" : " : '.l "'.';;," '"'",' : ,,; '' ' ■ \'\ Board (for Heated Surfaces). 

HH-I~578a . . . ; Insulati^n^ -Yermiculite; Block and 

''■■ ■::':■" :: — x :-': ■':.'■' : :-,r': '■'■■■ ^ ' : '' ':''■ ■■ Pipe Covering (Molded ) ■. 

HH-P-^6b r . , .... Packing; Asbestos,. .-Sheet, Compressed. 
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QQ-S-636 Steel; Carbon (Low-Carbon),. Sheets, 

and Strips. 

QO.-S-775a Steel Sheets, Carbon, 2inc-Coated. 

■ TT-V*£Le' Varnish; Asphalt. 

W-P-815 Fuel Oil Burner. 

& Am-1. 

W-K-35U; : : . ; /Nipples, Pipe, Threaded. . 

WW-P-if-06b Pipe, Steel (Seamless and Welded) 

■ ' ■' (For Ordinary Use ) . 

. WW-"P~501c Pipe Fittings,- Cast Iron, Screwed 

125 and 250 Pound. 

WW-P-521d Pipe Fittings, Malleable Iron, Wrought 

& Am-1 . Iron and Steel, (Screwed), 150 Pound. 



WW-U-531a.. . Union, Pipe, Steel or Malleable Iron, 

»' ;: -' : ' ; " Threaded Pipe Connection, 250p.s.i. 

;-::;■::■• .::;■.:•■ WSP; jo-Op.s.i. WOG (Cold Nonshock). 

VW-V-0051b -" ' Valves, Bronze; Angle, Check and Globe, 

125 and 150 Pound, Screwed and 
:■"■' Flanged (For Land Use ) . 

W-V-OOJ^a Valves, Bronze, Gate, 125 and 150 

- :■: :.; ,. .: .; (GSA-FBS) " Pound Screwed and Flanged (For Land Use) 

.,..;- .W-V.-5B , Valves, Cast-iron, Gate; 125 and 250-lb, 

Screwed and. Flanged (For Land Use) 
GGG~P-351a ; Pipe-Threads; Taper ( American- National). 

b. Military Speci fication. - 

MIL-P-lSl^Tc Primer and Enamel/ Coal Tar. 

-' U ' S- Department of Commerc e Commerci al Standard . - 

■ CS75-56 Automatic Mechanical-Draft Oil Burners 

Designed for Domestic Installations. 

' <|- V' S. Department of Comme r ce Simplified Practice Recommenda- 
tion. - "~~* " ~~ 



'.*.: J ■.'•.'■:■ V 



■:>m-*A frs*-60I •-'* to:i! " "febught-Iron Plates. - - ; ' : ' : ~ 



A 53-53aT . ,, Welded-. ant-SeaaiesifiiSteei Pipe. . ■ 

: ' : : '■ ■'■■ • "^ ■ T ; - ; -' " n '_ v ; ; ; ■* : " ; : „; , J : .r ; ; :' " . . * I, ■,, j|te?r j£iq; ;ffl&Dy, S&eer : Weiding; Fi& £hgs , 

■if"- ^^^c:x>A>m^WJ^' •^■ Jl ; : ' i: t^ a^d l^ermedia^e^|teaBii#^r^h 

Carbon-Steel Plates of Flange and 
Firebox Qualities,, Plates 2 Inches., 
and; Utader in ffi.ictoe-s-^. ' 5 

£. y American Society oQfe^Lg3gLgal_^^nggtt g Publicatio n; - 

Boiler and Pressure' Vessel Cote. Section IV Lov Pressure 
Heating Boilers; Secib^on VIII Unfired Pressure Vessels, 



L> 



&• jgggjg an Standards . - 

B1&. 9-1958 /Steel "Builtr.^lding FittiTigs. 

B19-1938 l Safety Code for ©oapressed-Air Machinery 

> j^& Equipment. - - r - 

h. Mechanical Con tractors Association of Anerlcaa J&arA&c&B . . - 

, Pet load- Recommeiidat ions r HeatjLng. J £ailars, Baseboard, " 
Convenors, Fitmed-Tube; Testing and Rating Code 1 for * 
Boiler-Burner Units. 



TiiT'.v-'.-- 



Testing and Eating Code for Finned-Tube (Commercial) of 
Radiation. ...... > 



■ v -"- j. .:.'v. ■"--. ; ■'-■■ - ■■■ ■'-'-;'" •*■ - ■ - 



i\ ^ional^ Board .p : f:mr e Upjdei^ iter&^Ma^ i^ ■ 5- r , ir , ,.,. „ .... 
No ■ 31 Installation, of Oil Burning Equipment 

„ 36-03. GENERAL. - ihe., contract : pavings vindicate the' extent and 
fon^r&T^r^ ° rtiJe " h ^^ ^^ * anr^arturefrrSft- ^ 
such SLST DBS fl deemed necess ^ ^ the contractor, details of 

Spar^^Sl^f^?"^ : C ^ acti ^ ■«»«*: for^^roval: ^suclT " 
departures shall be made without the prior written approval of the 
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Contracting Officer. The dimensions of boiler or equipment rooms are 
as indicated on the drawings. Equipment and piping arrangements shall 
provide adequate and accept able clearances for entry, servicing, , and 

maintenance. ' 

, ■■■■•"■ '■ aU' ' Standard Products .-- The equipment to he furnished under 
this specification- shall ! he essentially the standard product of the man- 
ufacturer. Where two or more units of the same class of equipment are 
required,- these units -Shall he products of a single manufacturer; how- 
ever, the component parts of the system need not be the products of the 
same manufacturer. '■- : 

b. Approval of Materials and Equipment . - As soon as practic- 
able- and; within'- 30 : days, ^after the dat e of award . of the' contract , and 
before .commencement of the installation of any materials or equipment , 
a: plan- ^ -and^ elevation ; of the, boiler" or . equipment-room- layout showing 
the^prdposed-^ping-and^equipment^ 'with clearances/' together with a 
complete schedule of the materials and equipment proposed for installa- 
tion shall be submitted in six copies for the'-:: approval ) :! d£ the Contract- 
ing Officer. The schedule shall include catalogs, cuts, diagrams, 
drawings>^-and :i; Buch : ' : - , otn«r : -des-'criptive data as may be required by the Con- 
tracting Officer. Ho consideration will be given to partial lists 
-submitted" from -time to time. ■ Approval of equipment ■ under this provision 
shall not be construed as ■ authorizing any deviations from the specifica- 
tion, unless the attention of the Contracting Officer has been directed 
to th£ specif icf.deyiat ibns> ; .Equipment, differing from' that specified 
may be proposed, provided the contractor clearly states such differences 
and provided all- essential requirements : of ''the specification are met. 
If the equipment : offered' under this provisionals,' in 'the opinion of the 
Contracting Officer, equal to or better than that specified, it will 
be given consideration. 

36-C^.' MATERIALS AND EQUIPMENT. - The following materials and 
equipment- -shall conform -to' the -respective specifications and other 
requirements specified below. 

a- ■ Asphalt Varnish . - Federal "Specification" TT-V-51- 

.•■■: .:■■.' .0::. :b;-- S6iler Covering . - ■ (l) Calcium Silicate. - Federal 
Specification HH- 1-523 • 

, - -,. . (2) Cellular Glass. -' Federal Specification. HH- 1- 551- 



- ^HS^lay. . Federal Specif f^-r ™ " , " 

■'■'-■ .'-■■^■■•■| ; ^.i.^,c^^-- ; ^ pec -^^.hs-c-^i,. c lass c. 
*££ V ^-S^^S^;- (1) Uaeoated'^ 3^,,., 

«^^^ ; .^^^^ «* *«* % e t*,._ ^ eral ^/^ 

eomme*ciBi wact'-rS ^^^ualjty normally used 'for +# p ^ ^^ qui ^-- - 
-■:-■-■■■ ■;./.-.':.;.;, -;■;';.;:;•■;;;';...;.:,• v .- J -.^ . xos . ect 9 r - Properly 

solder. : ■■: SS ** «welier, braU^tyLf^S/ 11 ^ th ?^of ,;; - : ; . 

^ ^ e littxngs- employing^ gixver -■ 

" ' (fi^ •x' ' - ''' ''"'-'■'"'■"■ ■;'■■ : r '■'■'. : ■■..-■■■■■■.... .i '..... 



^f 
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(2) Calcium Silicate.— ' Federal Specification HH- 1-523, 

class 2. ■;-:.,■■. 

(3) Cellular Glass. - Federal Specification HH- 1-551- 
■■' (if-) Magnesia. - Federal Specification HE- I- 55^- 

■■ • ■ (5) Mineral-Wool. - Federal Specification HH-I-55?, type 
I, class A. 

(6) Vermiculite. - Federal Specification HH- 1-578, . 
type I. 

j. Valves. - (1) Gates. - Sizes -1^1/2, inch or less, Federal 
Specification W^F, class A; 2-inch si**, FederalSpecifxcatxon___ 
WW-V-.58, class. -A, designation' -NS* over 2-inch size, Federal Specification 
WW- V.-58, -class A, .designation': OS or OF as required.. 

(2) Globe. - Federal Specification WW~V-51j type I, \ 
class A. 

' ■ (3) Angle'. - Federal Specification WW-V-51, type II, 
class A. 

(1*.) Radiator. - The quick-opening, disk type designed 
specially for forced hot -water heating systems, constructed of brass or 
bronze and of the spring-ret ained-packing type with composition mushroom 
handles. ■ 

(5) Air. - The wooden handle operated heavy pattern type, 

k. Weldi ng Fittings. -Welding fittings shall conform to ASTM 
Standard A~23^Wr^uiht~iron fittings shall conform in physical and 
chemical properties to ASTM Standard A 72 or A l£. All welding fittings 
shall conform to American Standard Bl6. 9. 

36-05. WORKMANSHIP. - Equipment shall be installed in accordance 
with the recommendations of the manufacturer ,and the best standard 
practice for this type of work.' 

36-06. BOILER. - Boiler shall be designed for a water-working 
.~ „vp oft ~™,v,fl C no » ermavA inch ease, and shall be constructed 



Operator's Quarters shall be rated 5 gpm and for the Utility Buildings, 

■J'gpiaV -fhe'-bolier'' shall hav«' a- fet^dard^namepl^t^: Containing the manu- 
''.■ ■'■■ ifacturer ! s name- and- -address" '&nd^^ 

; the>bbiler,' se£&rely'- af fixed ln ; - ; a-cohspic^ s ^ s ^-' 

*$it''¥he ; ' space ''r&^iir i ie^nts- ; bf ; '%h«- : '1>oll«* r oca-' Slewing 'adequate -room . . 

■ ¥or: cleaning' - aad-'ttfa'ihtenahc'e-;- ■->■■ The'-'' capacity''.' of the holier j "based "oh , 
the ratings in the lfet-L6 ad" Recoil of the 
Heating, Piping, and Mechanical Association .Standards, or determined by 

""'■'the'' method shown v i» U^S. ■ Depaitmefct- of ; ;Co|ffl.eree Simplified Practice 

Recommendation- B157* ■ ••sh'aiT-'be-' '-not ; "less ij fcn'an '- .shown 1 " on ■ theT&rawings . ' "The 
■' ; ' ; boiler : .Shall"ha^e : ihe ; required 'capacity when fired \Jd!th''lfe'.;2. : ..'^el''-oii; 
'■- The 4 boiler' shall ; be of- cast irpn ^knd ■ shall -be of- the' ;re'ct angular,, sectional 
' "^type 'specially' designed 1 'for -use with an Oil burn'er and' : m"ay ; be- jacketed or 
unjacketed. Un jacketed boilers shall be insulated as hereinafter specified. 

.',* ■' ■:■? ^(g-O^p-r:^ include 

■ i; th^oil' burner* ' &6ior, Ignition equipment-;, controls, oil-storage .tank, 
oil pipe and fittings^ :'and all ' 'Other It eas necessary for the;- cotirplete. 
■' inst allatiott ■'' of : &^fuliy ; automatic^ oil-bu-rn^ng' heating. 'system. . All'" 
"■' l '' ; fu^iroiI^urni'ng- equipment- -shall be ; "installed in accordance with; .Pam-, ; 
:phlet : HoV^l' of the National Board -of Fire-lJnderwirfcersV" and ; shall 'con- 
form- id the^ requirements of the Underwriters' Laboratories,' Sic. The. 
; * contractor '.'Shall submit proof- that each i'tetii-' of ■ oil-burning equipment '. 
he proposes to furnish" Conforms to these standards. The label or list- 
ing of the Underwriters' Laboratories, Inc., will be accepted as evidence 
' ■ of- corifor^ng-to^t'his'fetu^r^ment/^-a lieu of- such label or listing 
' the- contractor -may submit" a written' certificate'- from any 'nationally " " ; 
'^ed'Oghized-t'estihg -agency, adequately equipped and competent to perform 
■'■■'-' such" 'services, that- the' oil-burnings equipment has been tested and con- 
forms to -the;'' -standards, including the- method of test,- of the .Underwriters ' 
Laboratories/ Iiac. "'-..:• ■.':•■ :- .' ■ ,'-.'•' -.'■" ■' 

•■■-■■ ■.^■. ; vi,.,;,:"^v on Burner .■ - Oil burner shall be 'of 'the : mechanical or 
air-atomiafettioh' type suitable for handling: No. 2 .commercial fuel oil 
"■ ; ' without preheating the oil.'- The, burner shall be quiet- in operation, . 
; "--and "shall; 'operate -with-' '■"a balanced 'flame ■ so as -not to' localize heat in 

any ; part '" of the" : combustion chamber . ■ The 'burner shall be •.capable of com- 
"•'■ '-pleteatomlMhg : and effectively mixing the oil with air so asto;insure 
' >- complete combustion. The air- admitted shall be of sufficient quantity 
■■ -' J 'fbr 'complete combust ion, but -not of . stich quantity as to produce'/ an 
'■■ -"'undue percentage of excess .air with attendant high stack, loss.' The 

■ oil 'burSer-shall operate' -without 'Clc-gging'or -failure, and .shall have 
'■'■ :: "sufficient capacity to develop i "hot less than the specified 'boiler . capa- 
city i ; The oil -burner '-shsfell conform- to' U.- S. -Department 'of Commerce .' ' 

; ' ;'Comi]terciatL-Standa^^ units 

';' ■■ shall ; be readily ; iaeeess'ible T: ''for'inspeGtiohV' -cleaning)- 'and- other pur- : 
-poses",'- : Each' : burner -shall ■"■have' synchronised". control of the. quantity 
-of oily primary air] and secondary ai*'t.o be %uppliMi ; Krnefs for No. '2 
oil shall be equipped with either direct electric ignition or electric- 
spark- ignited pilot ignition systems. 
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-■■•■>. . Motor . -. ■ Motor shall be of the totally .enclosed, type 
and shall be provided with thermal -overload protection.. The motor shall 
suit, the .current '•characteristics indicated on, the .drawings and shall 
cQ^pim:^ h ^;-^^ii«^&:*equiiafflebts of ELECTRICAL 'WOHC, INTERIOR. ' 
She motor, shall have .sufficient capacity to .operate .the oil pump, and 
fanso as to- develop ; .;the ^ecifiedbolleriratingv: ,/V "\ : .','., .;'-..- v - 

. :e *.- ; Automatic ^Braft "Regulator . : - Aromatic-draft regulator' 
shall be. installed ; in the, side . of: each smoke 'pipe. . \ The regulator . c -■ 
shall, consiSt:\of: a weighted and balanced' damper ;ef , proper , size :for--. the 
boiler capacity.-; ; The hamper shall op^n>r. close, automatically as the- 
chimney; draft '■ varies, so as to 'maintain .a'' const ant'.' draft at the- furnace 
outlet.. ; ; , '■ ■-' "■"■■ '■■■"■••■■■'• '■--■■■ ■ ,; -' i '-\ : ' -' ■; ''."■;''. :",',;. : ^ 

. ;■> ■ d, r : fuel-0il : Storage '.Tanks r-/vFuei-oil'"storage^t9nks^.shalT ." 
haye;a capacityyas indicated, on the d^awings.^ -Bach, .tank :.shall --be. con- 
structed; in accordance ..with .the st : and;ards -. : of Pamphlet ,Jfo. . 31vOf ; the ■:-■■■■ . 
National ^^d^f'm^e^ii&p^iters ;and ; ; certification to that effect:; - 
shall -be furnished' to ; the Contracting ; Of fleer . The .' tank ; shall ; be -#ro- . 
vi#ed.:wi*fch ;welded, : reinforced ..threaded^ openings or flanges for all pipe 
connections including oil-fill, vent and oil-burner connections.' An' 
oil-level indicating device of the hydraulic ally, operated type shall be 
in ?talletf ; ih;,TO : • ., , : ... : ,.. .....)... 

/ (1) dle;aning' : and Painting'., of Underground Tanks:. .-.; The- 
exterior surfaces shall be' prepared' for : painting by steel-grit or sand 
blasting. vPrior removal of '.oil,' grease, and other, foreign matter by' : .'■ 
solvents; or mechanical : means - ^ill'hot ;be required pro vided., that blast- ■ 
cleaning;: alone accomplish^ the; complete, removal". of mill scale^rust, 
oil, grease,- welding slag, "and other '..surface contaminants and . leaves- ■ 
a surf ace; of uniform appear ant e,.\suit ably.; roughened for : tenacious .*■,' 
adhes *^ n :; c ^ # e "coatingl, •-■■■ As ,sooh 'after blasting as practicable, "and .-. 
prior; to Vformat ion of any , form of corrosion, .the- exterior,' surfaces .-■ 
shalr.be;- given a coat ! ot "coal-tar" primer Conforming ''io. Military; Specifica- 
tion ffiL-P-15l47i : W primer snall'not "be 'heated but shall.be applied^ 
at t enjperatures between- 6o*F; a»d 80° F. with the relative ' humidity , . .'■ . 
below. 80-percent ;:■■ At the option 1 : of the contractor, surface- preparation 
and priming- may be .performed :either' : . in the ^manufacturer '.$, plant -or- in ■; ■ . 
the field. ■■ If perf6rmed' : in the : plaht, the 'surf aces of ■' the -tank- shall" '. 
be thoroughly cleaned in the field 'of all dirt and debris and inspected 
for evidence of loose primer, holidays, and areas of primer damaged 
in transit . All such areas shall be cleaned so as to expose the bright 
metal, and the entire surface shall be reprimed. After the field- 
primed,., or reprimed, surfaces have .dried thoroughly and before expira- 
tion, of the maximum drying time stipulated by the manufacturer of the 



of not less than l/16-inch. Ihe use of fluxing oils or thinners to 

reduce su&eeptfbiiity.'.tO' cracking .-in: cold^eatber.rwill ..not -be ^permitted.. 
Enameling ^: shall- be i done vby men -who: -are thbrougbl^iand /.specifically. _■ 
expgri^need--ian the "application -of ■ coal-tar/enamel- and--ln?atrlc-fe^accordr 
anQ©v;srfth "the .reeommendations - of .the-. coating manufacturer* 1 J: After, the ■; ■ 
-eMa^el .isvc'onipletely ; 'appliedijailid..:cdM^^all '''coated \.-6^faxjesiSbaii. T?©; •'■■ - ■ 
tested With ■■-$&' electric Jwitfe^rusb 'holiday detector, .oper atisg.fat :$ X 0Q0 , 
to i^dsOO/vo^ti^ test ^shaOil be promptly 

Repaired- I3y a '-siiagle ■ application ..of .-hot enamel » , , r - Coated '.tanks ^shsAl , -he , : ; 
handled in a manner vhic& -'MIJ^ pree^^ 

or abrasion. The excavation shall have a suitahly prepared bed, and 
*thie^ank-shaia:aot ;he ;dumped .or- 'dropped : ; but*shall he-jear.e.fully .[placed 
with :■■» 'wtTSiMM'm "handling- ;-. v.. Backf ill "shall ; jbs vcompaet ed sthroroughly *: ;but 
with care exercised to avoid damage to th^:.coating... :■: :.u .'::'■:--.; : ■:.:■' ':.:-;,■;;, 



CleaniTOg.-.and Paint im'^ho:Ye^Grpxiijd:;?0nks,,'f.,:.-.Bie 
exterior "-surf ace&; shall be. cleaned -thoroughly *, of - rail -loose .-rust y .-bl3#ters , 
lo<^e':acale;/ioil::^paint ■:■&£ -type-different :*from -primer .a&d :; obiter ^.substances 
that "would- ■ interef ere ; with ■:$ roper ■■■: adhesicgt -of t the .protect iye vcoating .. -• ■ 
Mill:. scale that -cannot vbe .remo ved.hy band? wire brushing need., ; npt he.v ?> ;: ,. 
removed. Oil and .grease shall .?be ; ; r.emovjed .. :wifch ^mineral ■• spirits -.^^SJier 
acceptable solvent having a flash point higher than 80 degrees F. 
Afte^vcleaning, .the outside of .the :t.ank-sh.al>;be paimtefcvitb ; qne ; coat 
of redhead -and two- coats o;f .^alumiiiaaairpaints' q*o"af^rmiag t.Oj-.. requirements;:' 
of '.theo'^ainting"; sefet ion,. ■■:':■ .v/v^ v.; -. ;-, ; :^ ,-;■:■;. !<.-6 -;.- ^-v: ^.it-a -^ ;'.v.- 

e - Hpe and F ittings. - Fill and vent piping shall be stand- 
ard-weight'blaclc-stefel: pipe, .with malleable <&¥<m itXt&lmir* ;v Supply and 
returnUlineB'.-sh-.all tfe-type ■ n K"r copper: ;tuMngvw&th. ; flare4'.t4?ti|t ■type.-eom-. 
pressaibn -fittings.:.- ..-& "£iculliy" i -or approved ;e!gual;:-:^ent;,:aiari5 shaj.1 be.;',/' 
installed, with. each tank.- ■.:..'■:■■-':.■-.; ..' .-•■ ■, ■yw-.--:^ ..•: .^.a^.-J^U- ■<::■:,.■■- 

•±:nry,-%6rG&i -GQMBUSTIOH CHAMBER. - ■ , 'Gombustion":ch^mber:■;.,eh^ail' , be .jcoastrjiicted 
of firebrick' laid ;in.. thin: ^ire -cl^ Matter/ ?^[&evU«e^f^plast%,or n ,- :i:: 
other' refract ory ^material in: lieu:. of firebrick jwdll;;,be.;':.acceptable., .pjrjp*.:-. 
vided the -setting, is .recommended by the :macuf;actur.ers':Qf ;th^ : boiler; and 
fuel^burnin^yeaguijpment:..." ■ >: m . '. ?■■-'. ,.,.-.■:.■-.- .■::.■ . v ■; : -:. :,;•..?. ■■.i .: "z '.".< :;-:/o ■:. > ■;.-? i. v i ;" ^- ■• 

36*09.:: ■:F0Uim^I0NS.;i--: ! 3feundat ions .for the- .boiler :sflS ■ for-pther: ; : y. 
heating equipment covered by this specif icationj when required, shall 
.[be -constructed -in-- [strict: accOrdajice.'W;ithvLthe,iBanufa.etur.ers:' recommenda- 
tions" and SS, approved. ■/:.:-■ i-- :■■; ' ; - ; ;-:;.:;'^ ■':.'. •::■■ '.:-i 1 \.L-r> J -:.:..:rv ■■/:.l <:/ { ':.■■,/: 

■■ i-:36.-sLp«- ■■■ fiMCMEBvCQBBEGTIOHa.- ■-. : v Each=-:bO'ia;er-5shall- be cAnnected to the 
stack or flue by means of la.ismoke-.fionae'G^ion; con-strusted. of ■; black irpn -, : 
or steel sheets not less than 0.0^78 inch in thickness (18 gage). The 
-clean. distance -beitweeri ^uncovered.' smoker,:-<conineettoiis : ':and : ,dombustible 
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material or construction, including plaster on combustible base, shall 
be not less than: l8 indies. The. clearance may be reduced to 9 inches 
where -the smoke connection is protected by hot: less than 1 inch of ■ ■■ 
asbestos or its equivalent or where combustible material in ceilings, 
beams, or walls is protected by sheet metal or equivalent covering placed 
at least 1" inch from the surface to be protected and extending the full 
length of the smoke connection and not less than 12 inches beyond it on 
both sides. Suitable cleanouts shall be provided which will permit clean- 
ing the entire smoke connection without dismantling. 

" 36- ll.fi. -^RESSURE ( . GA&E -$tit ; THEHMOMETER.:; - Pressure' gage : and, thermom- . 
eter, in ,co:mbihatlon r l having : 'suitable pressure, and temperature, ranges /... 
shall, be ihst ailed' '' on each ; boiler : . : - ■ i -- .;■■::■ •;•;-■' :r ■.- ,. : -. : j-._ 

36-lSV ; : 'Plffl^5UEE"^BP' : VA3^ES*-- * --Each toiler -shall be ^rovidel ' 1 ', '.''_ 
'■'■MtIt.;:on^ '■.---',; 

: accord^ce ;^th^^ ::Engineers-- .Boiler : and., ' 

Pressure ; '%#s'e : l%d&e -J slhe.^aggregate-reltevlDgtcapiacity of the,;relief ; 
valves ^shall^be^iibt^ie'ss^thsb that ^required-iby ; the ivabovg,, Code. v- l The ; .- _: /.. , .... 
discharge :'^6^tii&^^^B:-' : 3W^M.^e: : in^-el'l&aL.^e^: directed ;. : : : . i ; - ; ;;■;,-' 

. T 36-I3. ; ; ;i3RAi!JS'? - • Brains consisting* of- 1-inch hose: gate, -valves. . , :J 
or ' 3'/if -inch ttose bibs' 1 shall be installed '' at; -..the . lowest .point; in the , . , 
return main near, the boiler^' and Wherever required by the. ;Gontracting . : - 
Of f icer for the convenient and thorough draining of the system. 

','''; -36-1 1 !-*;'' CIRCULATIftG PUMP. -- Cir^ulatiing :^ump ;f or hot water shall _.. ,, 
be'of the' single -Staged cent rifugal- type, electrically ; driyen. ^The , - 
pump : Shall ''be : :'supported by the piping- on -which it :is installed . , ; .-The 
pump. shall have/a capacity not" 'less -th^n that -indicatedy-on the drawings,,. 
and shall be integrally mouhted with v the'-fflotor: on a.cast-iron or steel .,, 
sub-base, ' .^e^uap'-teay-be' either direct ~conheeted\by: means -of a : flexible- 
shaft couplihg : or close^coupled'-with' an 'overhung; impeller. ..-The pump, 
shaft : Bhali"be '■ construct ed ;f df steel,- i-th©;'- runners -and: glands. of -bron2e., - : 
and the housing of close-grained cast iron. She., mot or f > shall ...have ; , .. 
sufficient power for the service required, shall be of a type approved 
by the.>ahufacturer i 'ofHhepump, shall be- suitable for the- available 
e^ctrlc servi^ ;. 

'■36-15; 'COWROTM'.'' -' -a. :; • General- .' - ' (I-):.,-' Water-Temperature Control. - 
The boiler water shall be maintained at a fairly- constant temperature, 
by means of a water -temperature controller which will cause the oil 
burner' to .st art; ; ors't dp'' 'automatically as the -.boiler-water: temperature 
falls below or' rises / above 'predetermitied points. ;;. - .,:;. : v - . -' 



f tb Wart.' or stop as the space temperature falls "below or rises above 

"'■predetermined points. _ 

(b) Utility Building. - The radiators in the 
Utility .Building shall be controlled by a room thermostat and a motor 
operated. valve. The thermostat will cause the valve to open or close 
as 1 the. space temperature falls below or rises above the thermostat 
s : etting. ; ; The. circulator : shall be .controlled by .an outdoor thermostat 
whi'ch will .'cause the. pump/to ;; . st. art-o'r stop as, the vout do or temperature ' 
falls .'below' .'or rises above £5°F. The- unit heater' ; shall. be "contfolled 
as ^hereinafter specif igd. .-, ,-,;■- .■.',-:':■-,.:■■■ ■ ! : '—■''..., ■ ''■'.";■' -. ~'. 

"'. :'. y b. ' Safety Controls; '.; ■:-■' The .- contractor^ shall ■ submit- -'^bpf;- ;■■;';■ 
that 'tike" safety controls "confirm to. the 'standards ,of the 1 ■Underwriters;'': 
Laboratories, Inc. ,,. or the factory. Mutual Laboratories. ■; -The : label, '■&;;' 
' 'listing of the above * laboratories will be accepted as evidence.- bf: con- 
formance . • In., lieu, of ■ such- label of,; listing , . the contractor may '. submit . 
a, written certificate from , any, nationally recognized te'sting' 'agency,? ;■ 
a^equ^teiy'equ'ipped and ; competent to perform such ■ services', that;.tbe;,;'; 
; r safety conlrols &aye. been tested and conform to the standards, including 
' methdd bf test/ of the Underwriters'* Laboratories^ Inc.-,- or the Factory 
Mutual Laboratbries. „•; ... ,./ ,. ■-■,.' ■';.. 

(1) Safety stack switch or an equivalent device shall 
; autpmatic^lly shut off \the . oil.. burner , in. caSe',.the .oil fails to. ignite .,' 

on starring*- .'. .' . ' •■... .'.-: .:"':,: \. ' ,■'■■ •'■■ : - : .• : - : .". .' '''■■ " : - 

" " ;£."' Water-Temperature .Controller . -'.' Mater-temperature' con-'-". 
troller for the. boiler .water shall be of sturdy construction and shall 
be protected,, against y dust and.. dampness. The thermostatic element' shall 
-be ''inserted in > .separate,. socket; Installed in either -the upper part of [ 
the bc-iler or in ^he.'hp^ -water supply line .leaving- 1^ boiler..' The 'V :; -' ; 
controller 'shall operatejonv-a:, 10 o F..: differential- over ah\ adjustable ; ' 
temperature range of approximately 100° to 2£Q°F. 

''"'!:■-"_ d* Thermostats . ■; T (l) .Room thermostats shall be of a lock-' 
shielf'type", equipped. with thermometers j and designed to operate "on a 
2 ° F '. ' different ial oyer. \ a t emper ature. range of approximately 5 5 ° ? • to 
85 q f:_.- Rocm'thermostats ..shall be -set ,tb maintain- a .room temperature of 
7Q P F,~~ ,; ,...-,;':"';..;■.','.' '' : -'k ■ >■' >,...-.; .■',' >''" ! ■'"'" '' -'"■ ■ v " r '' : . ; ;• ' ' 

V V" /■'. ' "'''"' (2)'. Oiitdpor. thermostat's shall be Jof the adjustable. two - 
position^ type with an operating range 1 of approximately 'plus 20°F. to 
plus Y0 e F. and shall "fee. provided with a suitable; /ventilated weather 
shelter. ' . '"" ; 

36- 16. COLD-ffATER CONNECTION.' - Cold-water connection shall be 
made to the water supply system as approved. Connections shall be made 
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with copper tubing or brass pipe and brass fittings and shall include 
gate valve j strainer, pressure-regulating valve, and relief valve, with 
the relief > valve, nearest -to the. boiler. . .. , , ; . 

a... Re lief Valv e. - The pressure-relief valve shall be adjusted 
to open automatically when the pressure within the heating system rises 
above 3p pounds per square inch gage. ^ The : discharge from the relief . 
valve shall be installed as directed by the Contracting Officer. The 
valve shall be equipped with a lever for manual operation. 

^' Strainers . - Basket or Y-type strainers shall be of the 
same size as, the pipe lines in which they are installed. The strainer 
bodies shall be heavy and durable, of the best-grade cast iron, with 
bottoms drilled and plugged. The bodies shall have arrows clearly east 
on .the sides to indicate the direction of flow. Each strainer shall 
be, equipped with, an. easily removable cover and sediment. basket. The 
basket shall ' : be;of not less than. 0.025 inch thick (22-gage) sheet brass 
with : small perforations of sufficient number to provide a net free 
area : through the /basket of at least 3-30 times that of the entering 
pipe. 'The 'flow shall be into the basket and out through the perforations. 

c. Pres su re -Regulating Valve . - Pressure-regulating ' valve 
shall be of a type which will not stick, nor allow pressure to build up 
on the low side. The ' valve shall be set to maintain a terminal pressure 
of approximately 5 pounds per square inch in excess of the static head 
on the system and shall operate within a 2-pound maximum variation 
regardless of initial pressure and without objectionable noise under 
any condition of operation. 

. 36-17 • EXPMSIQU TAHK. - The expansion tank for the hot water 
heating systems shall be of the capacity indicated on the drawings. 
It shall be constructed of steel in accordance with requirements of the 
ASME Boiler and Pressure Vessel Code, section VIII "Unfired Pressure 
Vessels" for a working pressure of 30 p.s.i. gage. The tank shall be 
coated with' a suitable -rust-inhibiting paint. Tappings shall be provided 
for a gage glass installation which shall be provided complete with 
gage cocks and guide rods, and shall be so arranged that the gages can 
be read, easily and all valves will be accessible. 

36-18. PIPING. - Pipes shall be cut accurately to measurements 
established at the building, and shall be, worked into place without 
springing or forcing, properly clearing all windows, doors, and other 
openings. Excessive cutting or other weakening of the building structure 
to facilitate piping installation will not be permitted. Pipes shall 
have burs removed bv reaming. Chanses in direction shall be made with 



hydraulic pipe bender is used. Bent pipe showing kinks, wrinkles, or 
other ,,.malforjBat4-on^ ; ., will n^Vfce.^c.ce&fctf^ ./.u^i;' 

run. .fuil'^slze *£o thfe..iDpn ( ^e^r.u^^^^:^%?^^. ^^?^^^ ^* zo ^i^ 
supply mains "shall pitch* up in the ' direction of flow and'^etuyh .pains. ,.„■■.;■ - 
shall pitch down in the direction of flow with a grade of not less than 
1 inc]b,,to.,^Q.:fejS.t.,.;.,. ;r Qpen.:.ends : o..f',p^pe ; ..line i s 1 , : .spd .pther :T e,<|i^p|ien% ^hall 
he prppe^^^c^ped^^ <&$*"■ .y,-^i?. 

other ':farei^^^ .ttpe po% .ptbeipwirse. ..specified, , ... 

shall &e, M&%- s^eel ' ^p$ek^Xtpl$^ '^^^j^pclMed. :pp .shpwj^,, ?, .;;> ;... 
on tne.jIrawijQg^/fina^ 'ppjinegtipns, toj : app!yLan^es sh^ 
Malle^|Le r i^;.^^ci^\",. /;'.'; .^,.,j; ';* : "' "..-c.^ ■;-.?:■ <;.-■ y^i: lLi:l^ ■'>-^; t ^: :>:■*.' . .>\:.U- 



■me- 



~'.Z-CZr&*-, JfoBftffii' 4pnne ct i gns . ' -!^anc^s' ; ,froa..^e^^a^na. P shal^jbe. i - jyy 
taken- at£^. ^■.."apgj.e ,o.f.'"45 abbyeVthe -tbriiopt.aij, i^e&&.^faerwii^. ; .... ;; . ^ 
indicated" ai^ 

unre^r|ct^ circw^ iqa, ' eljiihit e air' '. pockets , ' ;a»4 permit;, ^e.^ioplet e : , 
drainag£ of'.^he. .^y&temV ." jranc&tes t ( a]^v"fro^„i3^>.^jS v .pf.^^ ^aXl; ,■ ,.■ c ... 

mails' wi^^f^^ ; y<:ri^ -./: .;■:>:; 

'*--,-■-' ? ' S-^'Si^i'- = "--^' ^9c^ions':^>iser|:'^bwn ." on? !^he .- .drag^.ii$S9 :/ are, 
apprbx&na^a.' ," ' ^6t;''lps£%igias' ' of : fche . risers;; l&r&t $« $?i Sfiff^^.^" i. ***£:. i. - 
Contrac$|ng^f^^ .V.V '.J'.''... ..\ :■' j-;j^7"^q^.i. : ;■;.? .*;■ x/.-.rj.? &?.:.-< X.t-v 

" "" ''.' : " .,'.£3, ' i'^ig*! i '".■■'./ ; &WJJ Jo'^nt #,. ^jali;^ male w^l . tapered.- t&rea&s ... y 
properly' cut . ,;jv "Screw" joints' shall be' nade"'^rf^p^ly,ii^^ w4^j,a^.^if f-',"-,- 
mixture of graphite and oil, applied with a"hrusn to'-fche pipe threads 
only,,., and __ in, W„. case to the f i tUiB^ 7 .. : .^^e^vdo^s Aj fbaljL f :3?e faeed- 
true^'.'l^.kedspi^"'^ :•:;:. 

shall 'itJe'SW Vignt'.y'itfc" silver spider., '. ,■ ' .'. ", "."'J' < ;'■'.*' - - -.■— - -.-. v V <; *,*■.■■ 

" C -If^." :JEipe; :i ^pp brig;:: - . '' AlVhpriip^ai'rufl^^ 
securely ,'s3p;p^^ clevis^ .- 

type ,jipe;iiahgj^s''h^ng. 1?olt^cL.';hiogeii. 'I09JDS 'or'- T^.^o^r^^pp^oyel ,■■■> ,..\ :: ... 
devices; ^ij&ain or flat'.'s'&eei.slirap' ',haiige^6 ;;wiji .np^^e' .aqce^ab^e.;' : ., r ..:..., 
Suppor^f ' for ':; ^)ip?s | sfea|.X;?e : spaced,: ei^l^X^^l^^^nl,^\u^^ 
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'>■" ^ i : "- i' v". f ..l "' E • .. Piibe;0leev^s y;r '; ^I'.pip^vP^si^^jlh^ugb^^spnry, ,pr„ ; 
''•frame ! c&RS^^I^p , ^'sh^^i; , 'fe''f|t^ . "Each j£e^y% ; sfe#li, 1; , ; 

extend"tHrough , i||' 'respect i^e : . f ippr; d? waX^'.;8^' ; ^3^ h ^ : ^^; f 3^ih, : vitfe,. 

each swface-uhie|s 'bthffwi.se required,' ;.^e';:ip|'id^rd,i^^''o^ 4 P^r: : . ■■.:.;' 

sle^Yes'%^i;b^;;at;'Xeak^;bne-half^n^^^ 

pf/tlae' passing 'pi^e/br'plpe'.cpyering^'^'Slpe^s^ bea^ing;".valjLs 'fhfli' ,.,.. 

be steel pipe, 'cast iron pipe ',' or 'terra' $$ffc§ p||e. ,!.,,..' ;, ; . .; , ,. v ...^, f ,..;; 

.-. f *- nopr , f Wall, and P iling. Plates . .. -..,., All , ..pipes passing 
.. through /fch£ .f loprs, ;\falXs^,„ or ,"._ ceilings "\qjr. ,f ini^'ed 7 rp;bms, : :'shjalX,%©,,, fitted.^ 
wiijb ■'chrome fplaiea^w^t^lpr; <?e?.|irig,;pl^f s .s^cur^^'f aste ; ned,^in,piace.. .. 
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Where pipes pass through combustible 'materials.,' the 'opening, shall be 
sufficiently large to provide 1-inch clearance between "the pipe and the 
floor or partition. 

36-19- RADIATQjRS, - Radiator;? . shall be of the. ext ended- surf ace,. 
steel-tube type, and shall consist of' suitable met al fins permanently 
bonded to steel pipe cores, threaded at each end for connecting to 
external piping. The return connection shall be 'made with a balancing 
union elbow. The supply and return' connections shall be of the same 
size. Radiators shall have capacities not less than indicated on the 
drawings, determined either in accordance with the ...Institute of Boiler 
and Radiator Manufacturer's publication, "Testing and Rating Code. for 
Finned-Tube (Commercial) Radiation, 111 or the test procedure in Commercial 
Standard . "CS iho. Radiators shall be equipped with solid fronts, slotted-' 
sloping-top cover grilles, fabricated from steel sheets not less. than. 
9.0^78 Inch in.;:hbminal thickness,' independently secured with brackets. 
Radiators shall be given a coat Of rust -inhibiting primer before ship- 
ment. Baseboard radiation in Operator 's Quarters shall be as shown on 
the drawings , The: front panels. shall be constructed of SO^gauge steel 
and'the^bacls: ;panels of 24-gauge steel. The heating element "shall con- 
sist of aluminum fins mechanically bonded to seamless copper tubing. 
All units shall be equipped with dsoapers for temperature control in 
each room. The. length of heating element shall be. as shown on. the draw- 
ings... .All accessories shall harmonize . in appearance with the; contours 
of the baseboard heating' panels; ' 

36-20. . UHIT. HEATERS FOR UTILITT BUItDING. - a. General . - The 
unit heater shall have capacities not ' less than shown ,on the drawings . 
The control valves shall be the same size' as the supply connection shown 
on the drawings. The unit ..heaters shall.be. rated in .accordance with the 
code adopted by' the Industrial Unit Heater Association ..and the American. 
Society of Heating and Ventilating Engineers,, and shall 'have a b.t.u. 
capacity not in excess of 125 percent of that specified... Orifice plates 
maybe provided. to reduce the, b«t,u. '.output where required.., The unit 
heaters shall be quiet in operation. If, upon completion of installa- 
tion, a unit heater, is considered, by the .Contracting ..Officer to be objection- 
ably noisy,; it shall be. replaced, with an acceptable heater at ' no additional 
cost to the Government . The. unit heaters shall be 'designed, for sus- 
pension and arranged for .horizontal discharge of air as indicated on 
the drawings. The casing shall be of sturdy, rigid construction and 
shall be finished with lacquer or' enamel. Suitable, efficient air deflec- 
tors shall be provided. The face velocity of the unit heater shall not 
be in excess of 900 feet per minute. 



drainage. The aleznent, shall "be tested under- a- hydrostatic pressure of 
200 p.s.1., and a certified report of the. test shall he delivered to the 

Contracting Office?, , 

c. Motors. - Fetors shall he provided with 3-posltion man- 
ual Selection switches for "0K% "OFF", SSd '^AUTOMATIC" operation; 
shall be equipped with thermal-overload protection; and shall he of 

, suit stole size arid speed to operate the fans at their specified capacities. 
They s'hall he suitable for operation on a U5-volt, 60-cycle, single - 
phase circuit. _ t ' 

d. Control . - The unit heater shall "be automatically con- 
trolled hy~a room thermostat which shall start and stop the unit neater 

( fan: as; the space .^temperature /alls Jbelow:, or riseisLahove the thermostat 

s-etiihg.". * /.',"'".'„, .:.'■;- ■■■■/ ■.■.-■:;;. /■■;- ' ■"' '■■''', "'" ."..... "• ^v : ,. ■, . 

.,'-'36-21^ INSTPdAAfio^^O'F VALVES.,^; ,a, ; ' Qeaeral ', ..-ly: Valves; shall'he ; 
' ; i^sjtiailed' '" ^the' Ideation shown. on ; . the - drawings- or '"Where -specified v ; : ' 
Gate'^yaives 1 shall'-he:'used unless otherwise- shown, -specified/ or; directed. 
All yaiv&s shall 'he ins tailed with their stems . or spindle^ above the ^; 
horiz^al^' *';;,'. \ ■':■".,'■■.■■ -■ ■-■■■■■ .■■'■■''■■'■''■:■.''.•''■ '-'-'■-{. ■'■■■/::■■:■ - 

,.;*>■ v-'--'" ■ ■■•b. ,N Flow : C on trol .Valve • .'-.'.■ How: control valves' ghall.he^ih-f.' 
... stalieii:'' ih/^he sxipply~maias^ near .the /boiler;.' ; The., valve .;shall "tjperate ; : 
: 'so thgtt when the circuiting; pump starts.. the increased pres'surejwithlh ; ", 
the main ^wi 11.' open the. valve,, and; when "the pump , stops. the ;yalve, will ; : /--' 
clo'Se";' ^e valves ; shall h^ Constructed. Kith. ai.,cast; iron.hbd'yy:; and, sh^ir 
he- ; |>rovided; with a devic> whereby the' 'valve 'may. he- opened pahi^illy ;: \; 
to . allow gravity" circulation ..' The flow control valve, shall, be designed 
for the -Intended 'purpose, ahd shall he . : _inst ailed ■^sXrecp^ended hy';the 
'manufacturer. '■' ' /. ",' .';■:■■:■. .■'•;■ .'■-'.■, -.-, . -.; . 

' ' - ; c . ' ■^toi'-Operat ed Valve . - A. motpr^operated ■ glohe valve shall ' 
be installed as iodic afed on the drawings. The valve shall he of 
the' 2-position type'with the valve hody constructed of high tensile iron. 
The inner valve shall have renewahle composition discs and V-ported 
guides. The stem shall he flexibly connected to the . inner valve 
to reduce friction on the stem, and to permit positive seating of the 
inner valve without hinding. The stem packing shall he spring loaded. 
The valve hody shall he designed for static pressure of 125 p.s.-i. 
gage and the electric motor shall have ample power to operate the valve. 

d. Air Ve nts. - Air vents including fittings to permit trans- 
fer of air~from the ""boiler to the expansion tank shall he installed 
as shown on the drawings or as directed "by the Contracting Officer. An 
overflow pipe from the vent shall "be run to a point designated hy the 
Contracting Officer. The inlet to the air vent shall be provided with 
a gate valve . 
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■ ■ 36-23;. l ■ " BOIEER - COVERIKG . ' - : the boiler, ' If unj acketed , ' shall - be ' 
covered with magnesia, glass fiber or rockwool insulation at least' ■ ' 
1-1/2 inches thick. Insulation shall be applied over 1-1/2 inch wire 
mesh, held away from the "metal surfaces by" metal spacers providing 
an : ; air -spaced of mt' less:; thai"! inch; Joints "in the insulation' shall ' 
be filled ■with' ; ffiaghesiai ■ mineral-wbdl;, ' or' other' equally suit able ; : cement . 
' ■^ n ® il ^ tion feball' be covered, with neayy ;i galvanized hexagonal wire^net- "'[ 
tihgr^d two coats, or asbestos ' cement each approximately 1/4- ihch ; - thick. 
The first coat shall' be left with rough surface and allowed to dry' '' "'■ 
before the second coat is applied. The second coat shall consist of 
two parts^by weight of 'asbestos-^cemeht' and one part .of- port land cement, 
tr0weled;-6n t °; a ", smooth;; haM; . uhf f brni ["surface and' neatly" finished. : 
Cieanout; /and access bpenings; shall hot: ; be ■ insulated, "but "tbie ih'sulation 
and external plaster shall be neatly beveled up to the edge of siibh ' •' 
openings. 

V "3^-23 v^KTPE-C^ ^ e insula- 

ted ;:with: : p^ standard- thickness.; ' 

magnesia :or vermicuilte, br : . thermally ; : eqiiivalei3t thickness of .^mineral ; ; '. 
wool, calcium silicate, cellular glass, asbestos, or other approved non- 
combustible insulation. Covering shall be held in place with metal 
strips hot : less;thah 3/.4-inch wide. .Strips.. snail be: spaced to hold 
the;center :an^ ; ends;bf each section,' and In no case "shall the spacing : 
exceed ;l8 .inches .■' Valves' ' and '■? ittihgs; : ; : excepl; "unions and flanges, ' shall 
be coyered with toa^nesia cement or ' iiiiieral-wbbd ! ;cement of . the same 'thickness 
as the pipr cbveiing. ' All pipe. coVering; and "plastic insulation shall '' 
be protected by "means'. of cotton' sheet ihg,' 'weighing not less than 3. 5 
ounces ;;per/;yard ; bf 37^1/2 "inch T width, pasted heatlyover the material. " 
Ai^^a/^r'a^s';' shall r not be 'Used . for : securing sectional pipe covering 
containing alkaline substances unless the aluminum surface is adequately 
protected against corrosion. 

$&i$' : ■ :|piCTRi0Ai WORK. ; '"- jAll manual or 'automatic control 1 and.. 
protective or . signal ^devices required for 'the'' "operation of the heating 
equipment ; herein . specified :and ^ny wiring' required but hot indicated ; ' ' 
on the electrical plans shall bV furnished" -and 'installed under this''"..' 
section of /the specif icatiqhs . " Wiring 'shall "conform' to EI.gC'JRIC^ WORK, 
IE ITERI0R.. ;.'; A complete electrical-conriection idiagraos fo^each piece of ' ' 
mechanical equipment having more, than one 'automatic "or 'manual' electri- ' 
cal-cpntrol device .shall.be submitted to the "Contracting 'Officer for " 
approval. 

,;36-a5. '.fcAINTIHG MD FINISHING, - All uncbated^ferrousrmet'al work 
such as : pipe supports. and uninsulated piping in areas haying unpainted 
adjacent surfaces shall. be thorouehlv el<=>an*»rS anri Drwn mo ^no-h n-p ' 



: ..-.,r w ;;.3!5^*'r-jOSEMTIOT'J«n)MAIHrEHAteE ftfSTMJCTIONS. -\ Operation and 
maintenance :inst ructions, in printed fdrin, glass-enclosed and framed, 
coveringeaeh -item of equipment shall be" posted "at location?- designated 
by : -the Contracting Officer. Up6n 'completion of the worfs,, and at a 

T .t;Lme designated- Tsy the Contracting Officer /the Services of a. competent 
engineer shall be provided for 'a period' of not less than 1 day to in- 
struct a representative of the Government in the operation and maintenance 
of the; heating system, . — ' 

-.a'.. 36-J27.-..- -TESTS. - Before any' covering Is installed, the entire' 
. system,, including boiler, radiators, unit heaters, and fittings, shall 
be. hydrostsfele-aHy tested and proved tight' under a pressure of ^5 jf.s.i. 
: gage*>-;.^ojn completion and prior to acceptance of the installation, 
! &$&^f%^X&$QP shall . sub ject the heating system to such operating tests 
as may be required by the Contracting Officer to demonstrate satisfactory 
functional and operating efficiency. Operating tests, shall cover a 
period of 3- hours • for, -&ach ■■ sy stem, :. and' shail''%nclude:-th§;folloving,, specific 
information in a. report; together with conclusions as £6 the adequacy r 
of each system. 

.- : . . ■..:■■ r'M6^K-:-Mw^i date, and 'duration- -of test. '■'.■ : '' ...'.;■-. ■'. ■''■'. 

■ ,\j v 5; ;£/;;; ©upside; «nd< inside' dry-'bulb temperatures. ."■' -v ■■;'-■■-■■-,■■ 
. , c ', e,. -Water- pressure at- boiler-; '■■■ ■■■ ^ >■■ ' - : \\ "■■;'■'■ 

d. Water supply temperature leaving boiler. 

,, ■■_/;'«*.,- Water return .temperature" from system at boiler inlet'..,' .'. 

f . Boiler make, type, serial number, design pressure, and 
rated capacity. - 

g. Oil-burner mals:e> model, and ; rated- capacity, and ammeter 
and voltmeter readings for. oil -burner motors;- ' 

h. Water- circulating-pump make> model, and '-rated capacity, 
and ammeter and voltmeter readings for pump motor during operation. 

■;•;■--•■■ -- : ,; iv Temperature and "pressure of 'fuel qil.at burner* 

.■>;<-:■■;,:■■[ J. Grade 'of 'ftteloil'usid.' :i " ; - ''■. ''■■''. : ' : . "':■': :';'■''.". '' 

k. Fuel-gas temperature at boiler outlet. 

1. Percent C0 2 in flue gas. 

m. Quantity of hot water circulated. 
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All ii^$c^4-PS.:vinst^u]5^tS/-sh-all..-be read j&, half --hour Intervals unless 
otherwise directed toy the Contracting Officer .' ., . The,' report of the. 
test. shall toe supplied in ^uadwpiicate ! tb\t3ie Coatracting Officer,. . 
The contractor shall ■furnish' all '• instruments, test equipment, and- test - 
personnel that .are .required for the tests, and the. Government will fur- 
nish -yae. necessary, fuel, water, and-electricity'. ' ... 

,36-28. CLEANING OF BOILERS AND PIPING. - After 'the hydrostatic 
tests have "been made and prior to the operating tests, the toilers and 
piping shaU. toe thoroughly cleaned toy filling the system with a solu- 
tion consisting of either 1 pound of caustic soda or 3 pounds of triso- .. 
dium phosphate per 100 gallons of water, The water shall toe heated to 
approximately 150; degrees. F.. and the solution circulated in the system ■ 
for a .period of, k& hours, then drained, and the system thoroughly flushed 
out with fresh water. 

..,,,., 3^-29 .,:;,pETI0KAL COHTBOLS. - Pneumatic controls or electronic 
controls may toe. provided in lieu of electrical controls. 

a. Pneumatic Controls . - 'Where pneumatic controls are. fur- 
nished, an air compressor of the standard piston type, complete with 
tank, valves, gages, filters, and other necessary appurtenances shall toe 
provided. Air lines shall consist of suitable tubing with airtight 
fittings. The air compressor arid tank shall toe located as directed toy 
the Contracting Officer. The pneumatic control system shall conform to 
American Standard B19. 

36-30. GUARANTY. - The following equipment to toe furnished under 
this section of the specifications shall toe guaranteed as specified in 
the guaranty paragraph of the SPECIAL CONDITIONS. 

Boiler. 

Oil -turning equipment. 
Automatic-heat-regulating equipment . 
Pressure-regulating and relief valves. 
Pressure gage and thermometer. 
Circulating pump. 
Unit heater. 

36-31. PAYMENT. - No separate payment will toe made for the work 
covered under this section, and all costs in connection therewith shall 
toe included in the applicable lump-sum contract prices for the struc- 
tures to which the work pertains. 
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■.: ,;-,-. ^"J~9)r-.''\ SCO^„ v ^.._..JKie work .pqverpd by this,, specif! cat; ion consists 
of f urhish/ihg/ all'.* labor, ' tools', / equipment^ f , .. . , 

arid . perf pi-mirig. all operations ..'for 'thei drilling ' and ' testing; of 'deep " wells' ''; "/ 
at the". locations' indicated' on" the drawings ^fu^nishinr' cMftiical and 
■bacteriological analysis of watery complete, in 'strict accordance with 
this section, of the specifications.: ,and r the applicable. ■ drawings,, : - .. 



37-02. APPLICABLE' 'FEDERAL SPECIPldMlOKSV'- 1hV following Federal 
Lfications. of .the 
by basic desighat'ibn 



Specifications, of .the issues listed below, . .but,,re£ erred .to thereafter 

on.ly.j ^orm a part"o£-*th;rs/;Specif^ ■ ,. 



■'/'/'/' '/..' /WW^P-f(06a/.' ' .' " . ' Pipe, /.Steel (Seamless, $ri<} Welded r Z' ' 
"^ /.'-.. .-..- " : ■ ' v- .'../-. ./ i f^^V^dinary\trses"Iro^' ; .PipeVSize). , ;'/. 

'';''"/ ."'' WW-P-i&lb' .," , '" "_ : '..'Pipe;. "'Wrought ; Iron/ (Welded" Black or//; 
.,.//■.,,/... & .Aui-rl .. '. '/ .,. / ' : ... ' Zinc Coated)'.'/.. .;://' . /., ., /..////. 

37-63.'. GEKEML.".;,- It is the inteijt of : this 'specif ^ication"-t|iatj';. 
the contractor silall/drill a .well or wells ^'at. the Utility 'Building/anS ....//. 
at the Operator r s 'Quarters, £s .required,; r .to' produce va ' satisfactory potabjLe. ; 
water supply with a piiniffiuip yield of 5 gallon's per rniriute when' purnp'ed /.'//' 
continuously' for' 2k hours "daily. ' Wells shall be drilled 'at the "locations' 
shown on the ..drawings . . , If the first well at each site does not furnish 
the required " yield ^; ''additional 'well 'or wells .at~-io,cat-io-ns ■ selected - : by • , .,, 
the Contracting' Officer shall be .drilled.., Payment/ for .additional :W r ell/ '/., 
or wells will be /icade at the contract : unit .prices bid for/the. .first/ . / ', 
well, except "that 'suitable ad giisttiient .will be made for. ffloMli,zati9n */. .... 
and demobilization iterus. ■ ; ' 

|_. '." .. Exploratory^ Borings ;;.--• ? : -Exp-l^rato-ry 'borihg&'-^ye- '-been; $$$??■ ,, 
by the Government in; the 'general vicinity Of the, selected. loc.ations ; ", of !';/'• 
the wells .'_ The 1'Qc'aiipn of these. borings and the classification of / //. /, ; , 
materials encountered ;are shown on Vapp'rbpriate , . sheets- of the ' ; cpn.tract / // 
plans.;',,', ,." ....'//" . / '■/ -".: ....']■-..,'■'■■■,■■ It-'-: - 

37-OV. . CASIKGS. '"- '.fee; well casings 'shall be' new 'standard. ^weight/ ,'.//' 
wrought iron piping' conforming ..to. the applicable requirements'. .of Federal, "';. 
Specification -W-P-lfl+l, .Class A, 'except as noted, in paragraph '37-05 '£•,////"' /' 
Joints in. casing .pipe' shall he welded. . ' ' ;. ['"'"., ,,;,.■ :'."...■■'■ 

37-05'. :pRIlXlKG >KD TESTtl\T>' WjSLtS.'.,- ' Each.well ; shall be drilled;: ' ::' 
to an approximate depth of .256 feet below the /natural surface of the r ' . ../ 
ground; however, 'if authorized in writ ing, /the well ,shaii;be extended/ " .... 

■'";-- : ""-;/' '" ?; '; ;■■■''■; ; /37-1 ; : '". "•;, -\\ ;/"/''/;.".';"./; /'./":. '' . " ; ''.'"/ J 
'.:.-' : ' / ""/" '..'" " '" " :: "/. '"' ." W /" :.';...': 



to a depth greater than 250 feet tut not exceeding ifOO feet. A 
separate payment will he made for this additional work, see Paragraph 
37-Ole. The right is reserved to stop drilling or testing at any time 
the Contracting Officer determines that the supply of water is satisfactory 
or that the yield will he insufficient.. 

£■• Dri ving 8-Inch Casing. - An 8-inch- casing (nominal diameter) 
shall "be driven through overburden and into the bedrock as far as possible, 
but not more than one foot. t At the Utility Building no overburden shall be 
encountered and at the contractors option the 8- inch casing can be omitted. 

b. Drilling 8- Inch Well. - Inside this casing, an 8- inch 
well shall be drilled approximately^ 10_ f eet into the rock. 

c. Installing 6- Inch Casing . - A 6-inch casing (nominal' 
diameter) extending froru the bottom of the 8- inch well to an elevation 
6-inches above ground surface shall be centered within the 8-inch casing 
and well. The space between the 6- inch casing and rock or 8-inch casing 
shall be filled with a' thin, rich grout to the top of the 8-inch easing. 
The grout shall be made of quick-setting cement and clean sand and shall 
be allowed to set for 2k hours before drilling is resumed. The top of 
the 6- inch casing shall be threaded and a suitable cap shall be supplied 
and installed. The 8-inch outer casing may be withdrawn at the option 
of the contractor after placing the grout. If the contractor elects to 
withdraw 'the 8-inch casing, standard weight steel pipe, conforming to 
Federal Specification WW-P-U66, may be used instead of wrought' iron. 

If the outer casing is to be left in place, it shall be wrought iron. 

d. ' Six-Inch Drilling . - A 6- inch well shall- be drilled 
below the o'-ineh casing a sufficient depth to obtain a satisfactory ■ 
yield of water. A detailed log of the progress of the drilling of the 
well shall be kept by the contractor and delivered to the Contracting 
Officer upon completion of the well drilling operations. 

e. Testing for Plumbness and Alignment. - The well shall 
be constructed, and the casing set, round, plumb, and true to line. 
To demonstrate' the compliance of his work with this requirement, the 
contractor shall make the tests described herein. Tests for plumbness 
and alignment shall be made after the' complete construction of the well 
and before its acceptance and in the presence of the Contracting Officer. 
Additional tests, however, may be made by the contractor during the 
performance of the drilling. Plumbness and alignment shall be tested 

by lowering into the well to a depth of 10 feet below the lowest point 
at which a pump would be set, depending upon the level at which water 
is found and the probable drawdown, a section of pipe kO feet long or 
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casing or well to the above- spec if led depth, or should the veil vary ; 
from the vertical in excess of two -thirds the ; smallest inside "diameter 
of that part of the well being tested per 100-foot depth, or beyond the 
limitations of this. test, the plurobness and alignment of the well shall 
be corrected by the contractor, and should he fail to correct, such 
faulty alignment or plurobness, the Contracting Officer may refuse to 
accept the well- The Contracting Officer may waive the requirements of 
this paragraph as regards plumbness, if in his judgment '(a)' : the con- 
tractor has exercised all possible care in constructing the well, and 
the defect is due to circumstances beyond his control; (b) the utility 
of the completed!. well will not be materially affected.' - 

f. 'Pumping and Drawdown Tests . - If it is necessary, in 
the opinion of the Contracting Officer, to determine the approximate 
yield, the. well, shall be tested; by bailing or pumping daily during the 
drilling' period. It' is' desired tc obtain a safe total minimum yield as 
specified in Paragraph 37-03. . When the. daily test indicates either that 
a suitable supply has been obtained, or that a sufficient depth has been 
reached, the well shall be carefully tested for yield and drawdown as 
specified below., ...The well shall be tested .by pumping continuously for 
"a 'period of not "less than 2 days, During this period,, the contractor 
shall make observations of the drawdown. and yield. Samples shall -be 
taken by the contractor for analysis. During the pumping period, the' 
contractor shall keep a complete and detailed log of all. observations 
trade and notes as to weather conditions, periods of shutdown, and other 
pertinent facts.,,.. On completion ; of the 'test, -this rpuraping log shall be 
delivered, to the Contracting Officer... ■■;■•. 

(l) Test pumping equipment shall have ^-maximum capacity 
of approximately 50 3pm. The pump shall be suitable for deep well pump- 
ing. The. pump and. drive shall.-be of sturdy .construction, reliable in 
operation and capable of : pumping continuously for the duration of the ■ 
test, except for such brief interruptions as may 'be required for' adjust- 
ment,., oiling,, or fueling. 'The pump, discharge: shall have a suitable sampling 
cock, and means for throttling the discharge, .if- desired. Provision shall 
be' made for discharge of water, by pipeline at an approved point away 
from' the well, where it will not return to the well. On the day before 
commencement of the pumping .test, the' pump' anS drive^ shall be given a 
thorough.. check-up to. insure reliable operation and shall be operated 
continuously for. period of at least two hours and for such additional 
time as is , needed , to determine. that the equipment is properly installed 
and in. satisfactory working order> ■ The rate of flow shall be care- 
fully determined by a calibrated end -.orifice, or by volumetric measure- 
ment in. an approved. manner; if' determined by an orifice, the approach 
conditions shall be suitable. In all cases,-, adequate means shall be 
provided for accurate, measurement of the head. .The depth' to water 
surf ace ' shall be accurately measured by means of .-ah electrical contact 
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device, or- by the. installation of drawdown tubing and air pressure 
measurement with a. calibrated gage. ■ ' 

(2) The test- for the 'well shall be conducted in the 
following manner.. : - . • .... 

(a) The static water level shall be noted before 
pumping is commenced. 

■(b) The well shall be pumped at a" rate of approx- 
imately 5 gpm. for six hours, during which time observations shall be 
made every half hour of the pumping rate and the depth to the water 
surface in the well. 

■(c) The well shall be further pumped' contiguously, 
for ;a period of six 'hours at' the rate of ' 10 gpnu during which time 
observations .shall be made every half 'hour of . the pumping rate and the 
depth :to the water; surface 'in the well.' - ... r . 

■■' (d) The pumping rate shall be' increased as .directed 
until the maximum yield of the -well has" been obtained and shall be 
pumped at the uniform rate -as directed and continuously for 48 hours. 
During; this period, observations shall be made every hour of the rate 
of pumping and depth to the water .surface in the well. ' ■ 

' ■- (e). ■ Following completion of the pumping period, 
the contractor shall make observations of the: depth to water surface at 
15 -minute intervals for two hours and then hourly until the water level 
becomes, practically static. 

(3) Interruptions required for adjustment of equipment 
or. for minor repairs shall be held to a minimum and shall not total 
more than- 5 percent of the entire test period. If shutdowns or inter- 
ruptions due to the'failure of ■ the contractor's organization or equip- 
ment exceed the above-defined limits, and tests -are declared a failure 
for these reasons,' the contractor shall perform a new pumping test.- 

■■37-06. PRECAUTIONS TO BE TAKEN. - The contractor shall take 
such precautions as are necessary or as may be. required permanently 
to prevent contaminated water, gasoline- or other -foreign matter from 
entering the well either through the opening or by seepage through 
the ground surface. In the event that the well becomes contaminated 
or that water having undesirable physical or chemical characteristics 
does enter the well due to the neglect of the' contractor, he shall 
perform such work or supply such casings, seals, sterilizing asents. 



the" ''adequacy 1 of "the^'Souree" of water 'fro'ci each irel^^l ^he".'pbntraptor.., t 
shall secure a representative sample of the well water .'(approximately 
one gallon),, for the chemical analysis .and approximately 3 oz, for 
the .bacterioio^icai^ analysis , ''jajiEf have' 'a, ^complete,, chemica;!. ,and ? .iactf f 
riolo^ical analysis matte'-by^'a publicly'' owned or co'mmerbia'i' laboratory 
sufficiently experienced in perf firming .waiter a.naj.ys s es'j to insure 
reliable results. 

>r.:-;^'--< r a ; :; F5rro of Analysis / -' ".For purpose's' 'of 'Comparison and 
standardization, the analysis.., shall he repprted, in tlae fcllowing form. 

. Water .Analysis . .. •. 

PH Value 

Total Solids Parts per million 

Calcium as Ca ' :.■-..«:'■*.■=> i f.> ■: 

Magnesium as Mg 



Sodium., and Potassium as... J^ 
irbh'as'Fe" '" " ''"' " ( "~ 



Silicon as S102 
, Sulphates.^, as . SCU^ 
; ' Chlorides lis' CL__ 

Nitrates as K03 



AlIjaJini^y-.-fMeftiyl ,Qrante) : .a£ CapQ3„ 



:^r"v /';f^fibif;th?ii4ih)::as .cacojl ".;;:. 



Tbtal^r'dhess. v as.;:CaC0 5"^r.^ j /."-.", ". Parts per. '.million 
CarBoriate- 'BSrdaess 4$ ,6a CQ Tt ..'' , !' ,",: ■. - 
3&ri^CarbQnate;-Ha'r4ness ;as, CaC03 ,. ,,,,., / , , ' 
Free terbda'Pibxide/'as:^ ^'. '' ',, '.,''' " V!/, 

Rydrbgen-SuXfid e. ,.'...,,,....,. .. ...... 



" ;:} \ ^;; ,'''" b> ^•SampJ^;-;;TheJ representative one gallon water. sample ■ /. 

' " may ' be : transported" iri ' one or "more clean glass containers for ■ analyses . 
The samples shall be labeled with name and location of and idehtifica- 
v tipn„. number . of well, ..date , of ,. collection, and name.,9_f ..ccf^tractqr... The 
/laboratory .shall ;. : be pr'qyided' with,: , tn.additioh^tp .& gallon „$ansple^ .%, 

" '''$$£ .'sample '(fjur tp .eight ounce's) .for :ha,c^ioio2icaX;^h^lyiis .::;.,;;' 
Care : shall be taken to see that sample bottles .are .thoroughly ^cleaned 
and the smaller bottle sterilized, fe' small air space shall be left 
in., t^e ; filled, bottle. t.P- allow for,- expansion. Samples ,w : h en collected 
..f'rom'well shall W ;rsgr^sentat,iye ;bf the water- " iii; the underground ,- ■ 

" 'formation .and jjot mzi: which^s! stood '.in contact ...with- the well .casing 
.,o,r .pump.,; 'The well: pu;vip ."shall! 'beV operated ,10 minutes -qr" longer,' before! 
~ collecting the' samples^.,, - : V ' ' : : '[' ' ':.[. . .,./.. .. ■. 1 ..", ..-,..- 
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.£■. I nform a tion .With Samples, - The .-following, information 
.shall be forwarded .with the.. water sample,?. .properly-, identified with 
respect to . the samples . : ■■...'. ',-. -■ '■- ■■■'.- ...'.' ■ -.,..'.. 

. ,,.(!). .Location , of veil/,' including, county and state., 
? togethe^ yd.th distance, a,nd dire'c ! tio.n . of rieai-estVtown,. .• ../'..'/■-' 

(2) Date 'well 'was drilled. 

; ,.— ,-,-. (3) ,..Depth r .. and, .diameter cf.. : well and -.length of casing. 

(V) Yield in gallons per minute. 

(5) Distances- -to water level in well, both while idle 
and while being pumped. 

(6) Date and temperature of- -water when. sample Kas. 
collected. --■ — - ■■ - ---;- ' "/' 

(T) Description as to the appearance of any ..suspended 
matter and color. -■ ■- ■ — ■-■.■■:•; ■■:'■■;'■ ■'"'/,.' 

(8) Any other information- that -■ the laboratory .performing 
the analysis may require. 

37-08. STERILIZATION. - The well shall be sterilized prior to 
acceptance. The disinfecting agent shall 'be Calcium .Hypochlorite, or 
Chlorinated Lime conforming to the requirements of Federal 'Specif ica- 
tion 0-C-ll4a. The quantity of disinfecting agent ..added tp. the well 
shall be sufficient to provide a chlorine residual, .of 5'0 parts per 
million. Following a minimum contact -period of 8 hours, the' chlorinated 
water shall be pumped from the well until the -chlorine residual is 
less than 0.2 parts per million. -During -the contact period, a ' 
sufficient, amount ,of the, chlorinated water shall be pumped and returned 
to the .well to insure that the walls of the casing have' been. .thoroughly 
flushed. \ 

'■ /■ '37-09-. CLEANIKG UP. .- On' completion of the work, the contractor 
shall remove his materials snd equipment except as required in subpara- 
graph '37- 05f above, clean up debris, and leave the site substantially 
■in the condition in which it. was found. ' 

.37-10.. MEASUREMENT AM) 'PAYMENT. ,- ,a. Payment for mobilization 
of.: the contractor's equipment and personnel' will be made at the applicable 
contract lump 'sum prices for "Kiobilization and Demobilisation for 



equipment, materials, supplies, and labor required for the prosecution 
of the work and, upon completion of the work as specified and directed, 
the cleanup of the work areas, removal of plant, equipment, materials, 
and supplies from the site of the work. 

b. The quantity to he paid for under "Driving 8- Inch Outer 
Casing" will he the number of linear feet of casing measured from the 
lower end to the ground surface. Payment will be made at the contract 
unit price for "Driving 8- Inch Outer Casing" and shall include fur- 
nishing and driving the casing and the removal of all materials from 
the interior thereof down to the surface of the rock. 

c. The quantity to be paid for under "Drilling 8-Inch Hole 
Below 8-Inch Casing" will be the number of linear feet of 8-inch well 
drilled below the surface of the rock. Payment will be made at the 
contract unit price for "Drilling 8- Inch Hole Below 8- Inch Casing , 
and shall include all operations performed in connection with this 
drilling. 

d. The quantity to be paid for under "Setting 6-Inch Inner 
Casing" will be the actual number of linear feet of 6- inch casing 
installed. Payment will be made at the contract unit price for 
"Setting 6-Inch Inner Casin c ", and shall include furnishing, setting, 
and grouting the casing in place, including the furnishing of grouting 
materials . 

e. The quantity to be paid for under "Drilling 6-Inch 
Hole, Uncased", will be the actual number of linear feet of hole so 
drilled measured from the bottom of the 8-inch hole. Payment will 

be made at the contract unit price for "Drilling 6- Inch Hole, Uncased , 
and shall include the performance of all operations in connection 
with this drilling. In case the contractor is directed to extend 
the well to a depth greater than 250 feet below ground surface grade, 
the actual number of linear feet of hole so drilled below the 2 50- foot 
level will be measured and paid for under "Drilling 6- Inch Hole, 
Uncased, Below Depth of 250-Feet" . This payment shall include all 
costs in connection with the drilling operations below 250 feet in 
depth . 

f . The quantity to be paid for under "Test-Pumping Well", 
will be the actual number of hours of test-pumping measured from 
beginning to end of the approved pumping period, except that shutdowns 
of more than one (l) hour, inefficient pumping time, or tests ^clared 

a failure, all as determined by the Contracting Officer, will be deducted 

from the gross time. Payment will be made at the contract price per 

hour for "Test-Pumping Well", and shall include the performance of 

all operations in connection with test-pumping, including sterilization 

and taking samples and securing analyses as specified. Preliminary 

testing of the pump and calibrating equipment will not be measured fur 

payment. 
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SECTION 38 

"%"TER'"AftD SEWESTSYS^IS'" " 



38-CXU. SQP^Et.., ,- ; ."Eh^ work; covered. by, 'this? sectfi^ieldh&ists . of'; ' :: '■ 
furnishing ' all plant., ' labor. , -XB&§p?%4 l 2®~&m -equipment-, . a&& ^se rf^r »$%' ail- ■•' 
operatimis..^h,,c"di^ecWpB .wttb,Jhe x ^ supply, £trid' :;: -- ; .. ; 

samta^spwer; sys^e^'.a^'ihe^O^ra^q^s: Quart e*s.v,an& the : Utility "■< .■ - < : ;- v - . - 
Buildijjg^ co^Le^e,"' in. strict : accprdaace with : this .s-eetibn : ©f ^ the- s-peei~. '-■' ' y 
f ica^ic^/and J^fce.; applicable- drawings > -and : subject . ■to.\the' ;: -tertos" "and conditions 
of the"c'bhtrac:tV "'" ' _ .. ; . * , -_ :-, := ■ , ,<• . -. r ,,_.. ^ -.,. -^:-\:. ,...■,.:-'. w :■:/-- ■'•■■. ;--£V- 

. ; .3j3r02., E^CAVAnON, TRENCHING AN£,.BACKFIL£ING.r v Sxcavationi .'trenching 
and'"Mcicfilling shall. conform to- applicable: .requirements -of Section* 32^' :; - 1 ' 

38-03. ,. WW$ 'S%PLI 'HEUS, "-'iWelis . are " specified -a^: included -tMer- '■ 
Section 37-" ">-'..,„..! \',- ", . \ ; - . -.,- ? i ;=■ ■■ ; ; ..,.--' £".. ■. : : -i ':.„ ; w>;, w- .■--; ;: -v ■■'.'.■■■ 

■ ■38^,;" AP^CA^E^I^iFIci&I^.'^ 'fhe-folioving. specification^^ '' -• 

and standards ',. , of the issue's listed below but- ref erred- t or. thereafter -by '. -■ ' : 
bas ic designa,tion , only.,,, form a, part ■ ,-of ■ this specif i cation: - ■ : ■ '■■ ■•' -'■ ■ 

— * Federal Specifications . - 

■'"V.'V '■'/"■ 0-C-ii4a . Calcium %ppchXdr,ite/ Technical^ and^v'-'; ■■■'y- ; - 

"... ■-'.. . ' .. ■-..■;.-'- Chlorinated .'Limey -Technical.- -; ; - ; " :i ' j 

O-S-602 Sodium Hypochlorite. ■ . ■■■' • ;-.- - 

.:..:;.■ "'BBtC-ISO,.. . Chlorine.. ■ ■ .. . ■ '='-.■ : -V v 

. QQ-Lrl5^' •■< lead > -Calking., ■■..■'"''■ 

" WW-P-521C " _ Pipe ';-• .Fittings; Malleable "Iron. -arid Steel'- -"'v' 
, ; v ;.-. ■'..-■ . ■'■- . (Screwed) 150:.Pound. ■■"■■■' •-' : :';■ v 

' '.*■ : ^.r W-p-44lb Pipe; Wrought Iron;(Welded, -Black 'or Zinc *■' 

Coated). 
.„.. , .... BJ-U-531a ... .,, Unions.;. I^lleable ■ Iron or : Steer.' 
"" " : ' ' . " ; 'HH-Prll7 -■:.■. Packing.; Jute. Twisted. 
■ . f -,' "..." ". HH-P-119 ,...>, Packing ...Material, Sewer. 'Joint,, 'Asphalt ■'''"- 
v '^ /'"'"-...' , ■, ■.'''-.:.': Saturated- Cellulose "Fiber. --■'■' ;. ' 

" '.", .. . - QQ-I-652a. ■: ■ Iron Castings,- Gray. - ■'.'-■'■■' J: -.. 

_".'■ '.. Q,Q-L^i56..". ...Lead-;'. Calking; *;.' - ; .."■■■-.. .» ■-■ . 

"''...; &.Am-l.., ' ' ■ ' r .„.;,,"_'■, : -'• .. . -■'■':■■ ■" ■:.' ■■ '' v ■ ■'•'"'■■■■'■ 

'"'"■"53-B-65&" Bricly Building {Common).. Clay. ' ' : ■ -'■■'•' 

SS-C-192b Cements, Portland. 

SS-P-631b Pipe, Clay Sewer. 

& Atn-1 
SS-P-331a , ^ips Asbestos -Cement, Sewer Won-Pressure. 
SS-S-I69 Sealer, Joint, Sewer Mineral-Filled, Hot- 

Ppur . ■ „ . < , ■ 

VIW-P-f01 Pipe and pipe-Fittings; Soil'Caai Iron. 

' & Am-3 t t j 
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-' American Water Works Association Standard . - 

C601-54 Disinfecting Water Mains. 

38-05. WELL CHAMBER. - a. General . .- The well chambers shall be 
constructed of bricks concrete or precast concrete rings with frost 
proof cast iron frame and covers, and in accordance with the drawings. 
The well chambers shall have cast iron steps of approved design or 7/8 
inch diameter wrought iron rungs not less than 10 inches in. width built 
into and thoroughly anchored in the walls and spaced uniformly 15 inches 
apart with alternate steps or rungs offset 6 inches. 

b. Concrete used in the chambers shall conform to requirements, 
of Section Ik. Brick shall conform to Federal Specification SS-B-656, 
hard. Concrete rings shall conform to Federal Specification SS-P-375, 
except that the length of the sections may be .shorter as conditions 
require, the wall thickness shall be not less than k inches for 
vertical wall sections and not less than ^-3A inches for cone sections, 
and shall be reinforced with not less than 0.12 square inch of steel 
per foot of wall height. Joints between precast rings shall be fully- 
bedded in cement mortar and shall be smoothed to a uniform surface on 
both the interior and exterior of the chamber. 

' " £.*■ Join t ing and Plastering . - Mortar for jointing and plastering 
shall consist of 1 pnrfc Portland cement and 2 parts fine sand. For brick 
work, lime may be added to the mortar in the amount of not more than 
25 percent of the- volume of cement. The joints shall be completely 
filled and shall be smooth and free from surplus mortar on the inside 
of the chamber. Brick chambers shall be plastered with l/2 inch of 
mortar- over the entire- outside surface of the walls, and then given a 
priming coat of aephait primer and a mop coat of asphalt. Brick shall 
be laid radially with every sixth course laid as a stretcher course. 

1* Fram es a nd Covers. - The frames and covers shall be cast 
iron of the frost procx' do sign, the inner cover- shall be cast iron. 
The frame and cover shall have a combined weight, of not less than 400 
pounds and shall conform to Federal Specification QQ-I-652- . The letter 
"W" at least 2-inches high shall be stamped or cast into the covers, 
so as to be plainly visible. The frames and covers shall be set in a 
full cement mortar bed and the top of the cover shall be 3 inches 
higher than the finished or original, ground. 

£.' Water -Le vel Testing Device, Gage and Valve . - A water-level 
testing device, consisting of a pipe or tube for insertion between the 
well casing and pump, discharge column shall be provided in each well 



38-06. INSTALLATION OF WELL PIPING. - a. Drop Piping . - The 
suction and f pressure., piping within . t he, ; we 11.. casing shall .be-©f wrought 
iron pipe ^ith_^:;^t v :s^ttiBfi : ^,"^e%^el^ the- .^(©l^Iiwi^; - : :; -v.- ...■:■ 

- '*■ -H 1\ $Mm fro m, Hell, gha^erjfco Jumps ^.-The' .swstefcotf -add < % i \ < : ; -:- 
pressure ..pap^ ,.f,ro& veil, .chamber „ta ths- pump- in,- the 4iea*agr afoqatrae th#->;t 
Utility Bids'* ^/the^pump^lnlthe^^Uar^fv.tlie Aerator-* svO^arfexs ■ r'i ■>:>: 
shall be woiight- iron and shall^onf^. £p : : Fedexei -SjtecifiicatJ^Wte^JAlv 

(l) Specials an<T fittings' shall he galvanized malleable 
iron con^orttiing to .Federal S^e^if^Gation.ja^P-JSl^ type^a;^ v ,;.*■ , u 

* -A^-- '^V:.$<^^ ••£'■■ 

cleaned of foreign' matter h ! y; : iri^ T brusi-4ng,a§d- ss^n^^n^^aadr;-^: < 
then given one coat of coal-tar" primer and" two coats of coal-tar 
enamel, conforming to.. Mili$ary,.specifi.eaiipa Mfc«-F*15JU7P-**r-Af*er • - 
instaIlatioh j :^nd;testing3^.fi^al p^s^tbTE/^oakng^ W£rC ;: d&iaged'v^ ■■--:; >v 
shall be g^*;^!^?^^ •* :^ ; - 

« .. c-'''^opper;'-Tuliri.^.; : -::Tfe 6^£qa*«fi ^copper "■ ■tubing'"; ina* jWused ■;■ t-x:,:. 

in the piping frdui the vell'c.hambe'r. to :the. : pumps-.: ■-■3!utojag*3»2afc'^ -r^r ■-' 
conforms Federal Specification »T499^type'<K annealed.. r*Ja±nJts >:■■ ■* 
ror underground work' shall .he. compression -pattern,- -./flared' ifior -soft - r • -■ •■■■-• 
copper ^^ub^hg;\ana;:shall : he J^M&tfl&i^aMt^ i&h^i& ■ ■ V, 
standardBv';Thrtubih^'shali;be 4^'^f:s^yar^.an^. e j:paaded^ ^Lth^v- *:> U, 
proper flai'ifigtdol..;'' V''" .'■' ■" " '.'""' "' "' "" ■-■—■-:- *" 
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v • ia a ' -I ^SLIMm' '- ■''fee' vent piping' from the" wm : m8foe&.'t& the - ■ 
buildings shall be vrought iron or copper tubing as specified above. 
The piping shall be,. securely attached, to^.the^uild^ngs. &M.:tal*fce heights 
noted onv^he'^ldlhg'pluffi^^^ .,,- .i";"^ ^m--:^ ^■x::%, : ^C -',. 

+ 1, l 8 " !^' ' Vi ¥^'*' '"- && valves' , shaii, ; b ? VaiiV -brass ■•and-! shall eoaf orte ^ * "' ; ' 
to ^eral 'Specification^ ^ pipi^r 

pressure ahd^uction llne S ;aV th^, : pump^;shaU4e : brass ito d ; ,^all *oBf«i* - 
to Federal '^c^atW r ^ ;: _ ; ,,,,,,, n , : ,,, c , ..,,,. 

.38-os.^^;^^ ,; 

furnish and-inst,all W (l* lQ^pp;gali<m and, one, (l); SOQ^allan^us^*^* 
water storage 'tank; at; the. ;ipca^6ns; .snpWn',pn. : the drawings ^ <<Ehe ;tanK* ...-.:■- 
shall be burie^level ■ yitrea.rth eovex of^ur.:^ Jeet-iove^rthes.t^-bf • ■ -' 
the tanks. ' : -' - ! -■ ---•-...'"■■■■- ";'"'', ■■■■■■■■■■ ■'_■■ - .•.._.,. .■ r ...-., - „- . • , 

+ho , ft nnr ^* ^^HyelBedding. -■Gravel bedding shall'be installed ground 

be r^^-Z^J^V^^M^^^^^ the^^ing, G vThe^ra T el shall 

it k £ ^f ?S5 ^^^^ 15^' -^^ ^^^' ■ ^^^^^^^^ sliaXl.p&ss.- the Hoi : : 200- . ■ - 

f ?S?£ d ' Sie - ' .';^:^erial; shall . ? pnta^n\be,tvreen;,10vandi.40l hy ^ ! -~ ■ 
dry veight^vparticles ^In^^-W^;^^;^;^.^*^ Bfc^?,.^:- . ■ , 
stones "Bftaia-^aveT^aiaxiatididin^sion' of greater thari;|f; inches .-:,:-:■ ■--: ;; ■■-.'•- 

38-3 .^ } ig 



■e. -' Material . ■- The tanis shall be the horizontal .steel type/ 
welded construction arid suitable for underground installation. ' The 
shell plates shall be at least l/4-inch thick and the head plates at 
least 5/l6-ineh- thick." "Both tanks -shall be v furn ished- with :&n .18 -inch 
diameter, flanged manhole' opening in the, top, and with a 2-inch -water , - 
tight fill pipe arid ; box ." : " The manhole opening oh ; the . 10, 000 gallon. . . 
tank shall have a hinged cover and lifting chain. .A. 36-inch diameter 1/4- 
inch thick steel access- chamber with a metal checked plate cover.' Access 
cover shall be furnished with .a hasp and brass padlock. 

&' Fainting . - After cleaning the tanks the interior surface 
shall be given a coat of Bitumastic lank Solution Paint or approved 
equal. The exterior surfaces shall be given a 1/4 -inch thick ccating 
of Bitumastic' 'fOB Enamel conforming to, MIL-P-15147C . 

e. ■ .: Subdrain ^and Filter Material . - In addition to. the gravel ,' 
bedding specified- in ■Subparagraph "by the 10,000 gallon tank shall be 
provided with >a : 6-inch subgrade dra"ih and filter material located as 
shown on the drawing. Subdrain pipe shall be constructed of f till 
diameter 'standard strength bell and spigot perforated clay pipe- The 
outlet pipe from the filter material out to grade shall be nonperf orated 
clay pipe. Material and installation shall' conform to the paragraph . 
Sewer lines" of this section of the specifications, except perforations 
shall be as called for under ASTM Designation C2U. The. subdrain pipe...-, 
shall be placed with the 'perforations down and laid in the pervious 
material to the dimensions noted on the drawing. Porous filter material 
around the subdrain shall be 3/4-i»ch concrete aggregate as specified 
under Section, CONCRETE. . '" * 

38-09. WELL PUMPS- - a. The well pumps for the. Utility Building 
and Operator's Quarters shall be of the jet type, two' (2) pipe system 
capable of delivering 300 gallons per hour into, a hydropneumatic tank 
set at 60-.psig in the Utility Building and k6 psig in the Operator's 
Quarters. The- pump shall be the centrifugal type, with an all bronze ■ 
impeller/ and mechanical shaft seal.' The contractor snail not submit 
a pump for approval until the well has been completed. Depth capacity 
and drawdown data for the well Bust be submitted with the pump. ■ However, 
for bidding purposes the contractor shall.base the contract price on 
a system at both sites -with the foot valve located 150 feet below 
original ground and a maximum drawdown of 100 feet below original 
ground. Any increase in the cost' resulting from changes of the pump 
setting after the well has been completed will be the subject of an 
equitable adjustment of the Contract commitment ■ - 



, , ;:....*■* ,, . ,... ¥i t £>^;»>^t.:-:?. .ffleije*- shall- have, an ■ '«Kt JBtaaze'^oay",-' a 1 , febiize 
■•- j :;i.^^a : 3fe::jBBd^^^-;5,i&'6teB^i hawe ra^keonze.:- & oofe. -v-alvei and ..s-trslneir^ ■• f iping 
within the wells'' shali^b.&.;^ug-hfc ^the^weM chambers 

to the pumps shall be wrought iron or copper tubing as specified herein 

-.7'-';.-^- ^;' ;X -.,^.^.;.3|J^^»d#ijA^.Miiita3ry srelfciap'-jshal&fc* provided-' tGr 

* ..;.'s^po^/t^ t .yei : t|ca^O' - An opening', shall'-be' -p-ovided in 

'T^V.'th^-i-weli 'captor/, the. ■■■'wafcwr ie^elc test i^5deyice-.spe6if led- herein-- for 
I'We^-Cbaribe^.;^-,,, ■,.■:.; .^'i .>rj-.?- ;■:■£:■. *^ = ■•■■.:; .-..: -w ..- .v- ~--^., "'■•■ ,:.-■■ : : ^"- " 

^-i'- -"■ ■■• ' - ; '--■ ■ f -"■ •! : l $ fc ? fti& a '* : ^ oa of Sq.uipteent ..i * The; contractor/Shall install 
■""''""the 'WoW'e^^pffient as shown, or specif ied""so "the pumps will start when 
the pressure is kO psig and stop when the pressure is 60 psig for the 
Utility Jiuilding and start when the pressure; 'is 20 psig and stop when 
the pressure is kO psig at the Operator's Quarters. After the in- 
stallation, has been completed the contractor . shall apply a hydrostatic 
pressure -of 75 pounds to the entire system from the well through the 
hydroprieujnatic tanlt for two (2) hours duration- During the test the 
contractor shall measure the capacities at the-available suction heads 
and the pressures on the suction and discharge side of the pumps and 
..s hjail ,d^34vve/r v all -ftest- -data- , to the Cbntrac ti^vOfS/icer . ■'.:-. 

■ s ' '-^v* '''^ -^ e: 'Pumps an^ the. connecting lines 'thereto 

.',,; ,sha^l,:be .thoroughly disinfecte4 : -wi,th, chlorine, before being- placed" in- 7 
"" ,','cs^^ation,..- ^The. amount -pf ahlorine.^appVlied. shall-' be-'such aff' to provide' 
, ^,'a''idOfa i ge J ,of not_l«sS;:tha©- 5P/J parts:; rper-isiiili on. T!he -chlorinating 
material shall $e, introduced .-.into >the..' system,- and allowed- a contact- ■ 
period of not less than eight {8} hours, the heavily chlorinated water 
„ shall be jflujshed, from -the system; with clean- ■water un€il the • residual 
; ',\ chorine .content..- is not -.greater jtJjan tw&--tenths> parts- per million. 
'Al|..va,Xye$. in;, water- £ines being; disinfected' shall be > opened and closed 
. j-.-a^yer^i'.tii^a-^V^i^.itKe-.-.lS hour ^period.' , The* contractor ''may use- either 
' of, 0$. 'following. ..materials ;,... ',,,';■■:: '.'. ' - 

, ., -,-, /. .«-,. -. .■,Calcium-R!?pochlorit;e,andf Chlorinated -Lime conforming : '-'t-o : re- 
a\4^e^nit6 , .pt:-Federal,Si3ecificati.on.0-C-ll4'.- ■-. . --. .i 

'., '.*'". ,'.' / -Sodium- %pochlpri-fce . conforming to L requirements of -Federal 
. ; J Spe^i^at ion '0rSr6Q£ ...,,- .. : - r ; ;.-;,-: -...f- : : ;,■•"■■.• '-' 

38-11. LEACHING OHENCH SYSTEM. - The leaching trench system shall 
. ,be cons-i^iC.ted^.-iniapcprdanca .w\$h ■ the;- details -. shown,' '6n the. drawings . 
: J ■All.wpr'}^ be- performed" 'in a 

tj^u3nerv-'-|;p^ .avoid 4 n *ep^An^^he,-. i tQp.;lay«rs--- , otf-'---&bil -with' '-the- underlying 
. , i: t&teriais^^n^ thus creating -a, ■■-.fflore-./imperwioiis- -base; upon -whic-h the --leaching 
V,' tre^h,''^i!( ^..constructed. ; . •* - '.-- -;,>v v-v,; -.-. --.^v; :', :: '-~;' '■';."-'■'■ ' ^- '•'■■ 

,' ''. .7..".., "7-, -r. ,-,. a« . .bistribu$ion- : pips: *-.: ■■• JBis.1ir.ibut ion ffi£e : :'in the- -leacHihg' 
trehches is" designed to spread the sewage over the area of the leaching 
trench. In order to accomplish this purpose, care must be exercised in 

38-5 k-9 



placing the pipe exactly as shown on the drawings. Leaching trenches 
shall be dug to the dimensions shown on the drawings >■ and with the sides 

of the trenches : as nearly vertical as possible. .-'■'"■- 

b. Filter Material . - Filter material shall be washed and 
screened gravel obtained from commercial source and shall be composed of 
hard, tough durable particles, free from adherent coating and shall not 
contain vegetable, matter, nor soft, friable, thin or elongated particles. 
The gradation of the material shall meet with the approval of the Con- 
tracting Officer and shall be witfcla the following gradation range: 



U. S. Standard Sieve Size 

;.. :=■: :-.:-^ r -.- .-:■;'. ■..:....■.■ 

:.:■':. ::;-..3A n r : -:-::. ■-.;''*■ 

■'■ 3/8" 

■: HO. k 

;.;-., ,' ■;:■::" -Ho^lO;. ■■■ , 
;-:K.' v ^:"v. : i1fo.765. '",.' ' '■■.)..:" 



Percent Passlngby Weight 

77V.j : '/\//;:iock ";..-; :; : 
' : : /.■". 85-166 ;;; ; ..' 

'.'..,;■ ■7Gl-B6-'-...'; : ' : '.. . 

'lib-fb 

■/;;. 20-50 
;r; : r :; : ...0-15 ■:.■;■',■■ - 

■■. ' or.? ■ :■,;■: 



c. Installation . -The six Inch clay bell-and-spigot'pipe 
shall be : open. Joint ; pipe, as called, for, on, the drawings. Open Joints 
.Shall, be, 3/8 -inch, held in alignment ^by:'' approved" 'wooden ^spacers left, in 
place in the.bell, and shall have a piece of . 30-pound- roofing felt' k inches 
wide laid /over the tqp half .of the joint,- After backfilling Frenches' ' 
with filter material to, : t|ie, depths shown,.., the balance of .the trench shall 
be backfilled with earth/ fill ;';;iiglrtly. tamped by. hand. '. < - 



38-12. .SEWEH LINES', 



The sewer lines- from, five 



feet outside the ' Utility/ Building ; a^d . Operator • s Quarters -to ■ the "inlet 
of the septic ^anks. and from, the "outlet, of ;the .septic tanks to. the ' '■■ . 
beginning" of the leaching ; trench systems shall ;be ..vitrified: clay,'- beij,- 
and -spigot pipe arid "fittings, 'standard" strength deep and wide socket ' 
pipe conforming to Federal Specification SS-P-36lb< , All pipe, will be 
'inspected. upon -delivery, and 'such;..as does.. not conform :to the requirements 
of the contract shall be .. rejected and must .be removed by the contractor. 
The contractor shall furnish all. labor necessary to/assist the inspector 
m inspecting, the .material.' At. the .option of the contractor, asbestos 
cement pipe conforming to Federal Speqif.ication.SS-P-331a, Class'l,- may 
be used in lieu of. clay pipe fox sevier lines,. ' .."../' ,- ■...■., ... 

; ■-' :Sv, ■ JH^^HSS* ~ &&* -of. the required size- shall ibe-laid 
to conform to ^the lines and .grades,: shown on the. drawings, or as-; established 
by :the Contracting Officer';' " Each pipe shall be. so laid as' to -form a '■ 
close joint with the next adjoining pipe and bring the inverts continnnnsiv 



1-1 

o 

O 

p 

o 
o 

fid 
M 

> 










o 
u 






CO 

H 

W 
CO 

o 

< 

CO 
CO 

S 
u 



i-l 



Em 
H 

■■m 
BR 

u 

§sbs| 





04 







I 



< 





Pm 







zH 




^^ ifijj 






& 04 w 





^*o 0q 











o 

o 



H2 w 

W 6 

jo 

o *^. 

CO 

> 

■ l-l 

Q 

8 2 

a a> 
"S..S 

£ o 

14J w 

«? o 
DO 



0) u 

3 — 

■O O 

0J a, 



.C JC 



CM 

CD 



u 

Pi 





upon them.; Suxtable beli hples shall be dug about ^ e bells-, to, pr ovi^- : - 

stopper andthf socket,;' In "no cjfce [sh^I^r 'be 1 alio^^q-r!s| in'- " V 
or about tl^pipeW^ the. ^Int i^ > ^ ? ^lfor<»SS se^allS/^ *t- 

until they arj^j^-^e^^ a;^pth:^^'' : ^c^^e|t^a^ «■■' ' -"■' 

^f ?f Sa T *?'J atapiil S the- earth and backfilling;* All 'opening to thV' "'"' : 

Mother rnatSaS* ^W^^K^^mM^^^\^ ,^mm^ <*.**** 

. ... ; ^f .^j^sSs* ^^l^aM^pigot-^bliits^half bV made v^^lT^} 
S^frt J ° 1 f 4 . com P° und ^less otherwise specified. The compound "" * ' " " X ' V " 

SEt, » *f SS' -^u- l^^ r - .^"i^ to per^t rapid po.u™r, an d .to - 
obtain a stro^adhesiptf .of;' the 'cbmpduhd, to .tfcplpe. '%e t^i^Saturi f "''■ 

shall then-bevell calked wrtlr jute or oakum'.' The depth^of 'the' xackim ^'-r'r; 
S™ +? 8U ?f + !° l^T a SpaCe 0r at least °™ U) ^ch measuSd^ "'^'^ 
Sff^iS-^* — -'■■ ^^.^e^ointicg.is made. with the,- P ipa. in- 
i* f 1 ^^^^:^^^^'.^^ Gunner i^dij^iiito.tbick^uf »;-.. ..... ., 

around the - pipe >■ leaving -an opening at the top of the runner. Themoiten "' "'• ; 
compound shall be poured continuously into t£ opening 5 ®? the loSfi? '^ 
coSotd hJ S e SS^ aS " P °^ ible ^^ h ^ ^trapping ^., After 4e., 
£!T^L ?/ ^ ■'- -' r - mr ^ ^' ****** ,'. .. Alternate^ints W :'' ; r ,*, r ,„ 
be poured before-the pipe i s > leered, in which' case the^Sint ^hattbe ;;:'-'^? 
poured with the pipe in vertical position vithout thfuse of th^rt^r.'^ * " 
The expound shall have thoroughly .set before the .pipe, is placed. -£H£ 
trench and the Jpipe shall be,; handled ^^J^q^^t^^^^ Cj .,,... 

Utili|y1u7M?rX?ff •" "'S'/^i^ ^^sePtib tanV for \& ' " "^^ 
eln^l SfJ^- S^4 ha — a .^ inimu ^l ?0 ^^.-^Bacity,.of 125a ...r. ,,. 

S Ron ' ?f the;Op^ratorV Quarters a ^aTO Wkicg capacity J.r,. , 

of 800 gallons-.- -Tank shall be-fa^rlcated'' of' 12 gage steel' and cStecT ' " '' 

inside and out with a bituminous Serial applied Sot as stSiard 
with the manufacturer. The tanks shall be of the horizontal type and 
be equipped vith two (2) access manholes, a minimum of 16 incheTin 
diameter over the inlet and outlet baffle plates. Access chimneys 

vSXd Sth^ t0 ****** and ****** up to grade and shall be pro- 
vided with solid removable covers. The tanks shall be installed in a 

ttllJT I " ^ \ a " illCh graVel bSddteg aS S * ecified under Ster 
storage tanks. Shop drawings shall be submitted for approval. 

of th* ^Jzi + ! r t CaSt ;rf5° rCed coner ete tanks n»y be used in lieu 
submit £f!ji ^ h' If fit ° Pti ° n is e * ercised the contractor shall 
submit detail drawings of the proposed tanks and shall receive approval 

kLSfJT^St P lWi art ° f V ° rk m this ite *' Concrete Sail Let a 
^000 p.s.i, test. Installation shall b,^ specified for steel tanks above? 

3S-7 4 9 



38-1*+ .'. -VENTS AND CLEMOUT.' '■?' The '" cleanout shali "be . 'connected to 
the 6-inch V.Cb sewer line by means' 'of -a .6" C-Iv" soil pipe .wye branch 
and extended 6 in. above grade. with' '■&{ "\-0. J,. 9P.il, pipe, /.* Vents on. the 
leaching trench ■'system' shall be connected to the 6".V.C. pipe by. means. , 
of a 6" C.I.soil pipe tee, aid extended 'to/ 6 in. .above grade -vith 6„ .- 
C.I. soil pipe'. The bell "of the . op>en pipe above "grade shall be fitted 
with a -C .1 v grate on the Vent pipes . and' C.I, solid coyer for the clean- 
out. Cast iron soil pipe' shall conform , to "the applicable paragraph, 
in the section-' on "Plumbing" and -shall, be extra heavy weight pipe. ....._ 

.-■ '38-15. CLEANUP. - Upon completion of the installation of the ... ■ 
water and sewer systems, well chambers, water storage tanks and 
appurtenances, all debris and surplus materials resulting from the work 
shall be removed. 

3&-16. -PAYMENT, -a. Payment for all work specif ied in this _ ."■.. 
section (except -otherwise specified) will be included, in the following, 
lump sum prices :for ; the Various features of work. The tank at the 
Flood Control Gate Shaft will be 'included for payment purposes under 
the lump sum price for Item No. 100, "Water Distribution System .-, Utility 
Building Area."' .-.'■■ 

b. All work relative to water distribution systems including, :,-. 
the well pumps, and piping thereto fromthe well chambers will be included 
in the applicable lump sum contract prices for Items Hos....l00 and 101, 
"Water distribution System. " 

c. All work relative to the sewage disposal system, will be 
included in, the applicable lump sum contract prices for Items- Nos. 102 and 
103, "Sewage Disposal System." 

.d. The vent pipe and the suction line from the 500 gallon 
tank to the gate shaft structure will be included under the lump sum 
contract price for Item 68, "Flood Control Gate Shaft ■- Miscellaneous." 

e . The above lump sum contract prices shall .include*. all costs 
in connection with excavation (except rock), filling and backfilling. 
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40-02 Cleaning and Preparation of Surfaces 4-0-3 

a. General 1+0-3 

b. Cleaning and Preparation of Ferrous 

Surfaces 1+0-3 

c. Cleaning of Galvanized Surfaces 1+0-5 

d. Wood Surfaces 1+0-5 

e. Surface Preparation of Plaster 

Surfaces 1+0-6 

f . Fabric Covering 1+0-6 

40-03 Paint Application 1+0-7 
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SECTION 1*0 

40-01. GEIERAL. .- a. Scope . - (l) The work covered by this 
section of -Vibher, specifications ■: co'hsistsyof ■ furh'i'Shi-rig? all plant, labor, 
equipment pappMances:- and: -materials:' and; irf> pe'rff aafitfirig '-all* dp'erettfidhs 
in connection with preparation of surfaces, application of all- : pa&St 
or other materials, and the manufacture of paints, paint materials, 
an&ii4T£fcfellliaiiBpus.;:iMte there'to^i' (except as otherwise 

■..•■gt:atie^:)i-.: complete:: ini. strict: ace-en i Baince; : i.wi'tb>- , th'fc; specif ic&tiens" : ai& '-■•■ 
the applicable drawings*, yand;■■'^ub^^1J'^to::>th:e■i tfertns &nd 'tfb'ndi'tions ; - 
of the contract. 

•:&:- ;::-:;"; .-.;.; of. o"{&) ::;Stirfac«s,.tb:rbe:<'paiite i ii'>,fehall re'ee'i.^e ■ th^ ■ tr : eatraent 
and numbe r of .. : is bats ; pres er i&ed ;.; in J 4>hsr ■■ pa iitft ing" 1 s c&edule . ■ "■ ■■ ■ ; - '■■■" ■ ■-"■■ ■' ■'" '■'■' '■' 

j ;.,:■ y :.-„-,v. .-p fei.i: -- Require te ^ts >..--- - ; s-flfr j&ltttt-uhdeF^fcis', section will be 
applied tbythe' foliowinginjaterials'ji <■:',■< c ■;■■:> ;T':;:-;v?:y;];;:;;i ( ;:y~tr.: v:i 

(l) Metal surfaces that are to be encased or embedded 

ill->Coac37etfei.:j , vT ::■ .::- : :\yv; - . ■■vu '^ ;l;U:vy;/:. y^'^;}^;,:. '■":'. 



:;;!; ;io <:::./■■ .w(2) ,^lvaBiaed"i^oa'xiiacladifig--=tfr6tipt^il?6a"ralIlngg'* 
3:steel,r:(exeept as i specif icafly staged J^i-' 'v^ ^o.t.'!-^ '-v.. ; : y^yv^ 

(3) Copper, brass, bronze, or plated work. .■■:<■':■■■;■-■.<. 

(h) Aluminum surfaces. 

'""'"""""■"" ""(5) Concrete surfaces. 

.■,-y>r .I-:.? (6) Factory finished. d*etesi: ?--•■::.■- ■:■ : ■ :.;■:■ --, i-yy-O 
. „vv'. > (7) Corrosion resaa^irig.-ut®el:;' i 'i:>;. ! ;--'';.''■'' ; . v r'v-. ; - 

:;;■?.;:; . i ;j; -' ';■■• {&) .'; Itemsrittoluded -.to ..bie;^ainted ; under other sections. 



■:■,■; j .■■ro'i.-. ; C-. ;y Bef&Qta fens' -and ;Ko;meac:lature ::::^j.(0U) v Pailnt:.:..*:.VThe?'term 
"paint'' !!: as"*us.ed herein^ includes ■mv^iow'i-^y^^is-y'p^tl^&y s'tfefi'n&," ■ 
varnishes.:; -sealers,;: and -other: cosfci-ngs-i ;tSrgaixld-:.oir ^notfgariiJcy Whether 
• ; they. be,- aised as:pr.ime.> .intermediate:y.^.pr;.:'f irlish'':b'datS" : . ■■■ This def^hi- 1 - 
tionvdciesr, .not: .-.include:; troweled; .or onetali- sprayed' ^coatings: X ■■■ " ; ■ i: ■ ■'■■'■ .' ; '■ 

;■:;;-;.:. v :::.■ :: :(2) -Shop; minting.:.- ; ' The 'term- "shop painting";, as'" 
referred; ;tb therein iaiid/or, on the-. drawings-, "cEtvers,. dperatibhs ■ 'conducted 
;,on psint.ing.:TOater'ial;:or: equiptoerit itv a. stsbp^or : plant; -before s'h'ipradht 
to the, raltfij Of erecticihr'or .:inetallatlori'- : ■' "!'.-.• rvr</i ;..:■.■-:■.. ,:.:; y>' ■; 

1*0-1 
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(3) Field Painting. - The term "field painting", as 
referred to herein and/or on the drawings, covers the application of 
paint coats at the construction site. 

'■''■.-;,'- i . ■ • (hi)-; : -New, surfaces refer;& :: 'to -unpainted- surfaces, of 
newly. fabricated: structures; and, items which.. are tp receive, paint; .; 
coats , •'-'"'.. ■■'■.:'■-.'' ... ■ ■■.-■ .-.-■.■.'>. ..... 

■: :•. ; '■ ■ i5) \ Touch-up. painting' refers %o\ ;the application .pf- ;■ 
paint on small. areas, of painted surf aces.-to. repair, mars: and-, scratches 
and to restore, .the- coating -to a.n- unbroken condition.:- .-, -,.- -.-■ -.■..; <'■■':■. 



(6) Repainting designates the cleaning and recoating 
of extensive areas on, which. .the :; existing ■ coatings -have deteriorated 
or otherwise do not provide, adequate surf ace protection. ;'. '..'-.., ,;^-: - 

■ ■; (7 ) ; ..-Bias t . ; cleaning < designates the ■ cleaning ; of. surfaces 
by forceful impingement of abrasive particles ■ thereof By '" air blast.'--.:. ■ 
or centrifugal action and includes sandblasting and gritblasting. 

3- Standard Specifications . - Materials specified herein • 
to meet the requirements of standard specifications published by 
natioral.,authorities:.shall-;CGnfo.r ; m : .wJ.th.- the.; issue in< effect on the 
date of invitation for bids. Ka|;iqnal, : authprities publishing -Standard-: 
specifications referred to herein with the abbreviations used are as 

follows. ...;.■. ■■■:..■- 



, . , . Agency _ Abbreviation 

Office of Standardization, Dept. of Defense MIL or JAW 

General Service Administration; .,■.-:■ "; F6d. Spec. 

American Society for Testing Materials ASTM Spec. 

American Waterworks Association.; .;■ .-,.-.". ■ AWA Spec. 

.'-£■ S ara ples, -and .Tests . - : Qne^quart samples of each batch 
of each type and color of paint proposed for use shall be submitted 
to the Contracting Officer and .approval "therepf received before the 
material • represented ^by : the,,.s.affiple7islused 'pn^He ^project;. I, ;Where '■.:.-: 
specifically .indicated 'he:re,.in.;-.0^.:Wher.e .indicated, in. a Standard Spec-; 
ification.for a finished paint... product,., .separate, samples -.of ingredient 
materials will be required *,.-Tti&: ingredient -samples when .furnished, ; 
shall be clearly identified by commercial name, trade designation, 
batch number and- such other. data as : mav be ;deemed.necessa*v. Sarrml i'iiit 



. , £•. Parent . - Payment for all work performed and for all 
material's f urnishW^Irider 'this sect Jo'h of '^the 'specif icatioris w r l'U, ".' 
■• 'be ; included ' : in trie Contract prices', for/ ttfe Atems'on wlifcTi 'the'" work is 
■ perfo^ed; ■ arM ^6 which "'the material's; are ''applied'''. '''' : '''''' : . ;''":'''. : 

1>; 40-fc- CltofeM'P^ ; _ h; af L ferieral "-'' ' 

.^Surfaces -'to' lie fainted shall ,be ; "'cleafr b^ 

^'tr^atrte-ntsv- •aSie 'removal 'of riil and' grease' shall,' 'l^'genei^r; 'he : ' v ' v,;: '" 
t accoiipHshea with : mineral : spirits : ;or cftaer ; ^-t ; oxi6ity 'solve^si having 
1 a flash ;pt(int' -above lCC>° -p. 1 'teifore^feiechahicaa cfeani^i^' started;; \J' 
SqlVeh^ ictea^in^" shall be done' M/th clean; cloths arid' qlean f iujisl to.- 
avoid; ^vang a. thin film bf/ .greasy: .resMuV ; n 'the surfaces : .being cleaned . 
^re^blast .cleaning is uSed,/ minor arapunts;Qf;: g rfea^'and:' oiVcfin't^Elnants 
n^pd;;n6t: be removed with solvents' provided; the? abrasive, is., nofc.^^:-' 
$*$!&& ahH reused' and; provided the'; blasts cleaning process, by/ itself, 
lB ^? 'the. surfaces Completely"' free' of grease.; ai»i„pi f a,,^ ^Cleaning; $t$I"\ 
paih£i%; Shall be' so" programmed that dust /or other contaminant's J f*Q*H V 
the cleaning process, do." hot. fall on wet; new^yypaihted^'surl'a^ys..' ■ ^' / 
Surfaces not intended' to be painted" shall be suitably protected' from ; ; 
the, effects of cleaning and painting., operations,., .. s Fabricated, assembled 
items which : are ' normally cleaned ' an 3 ' painted 1 'Sn the shop , in accordance 
with; the; manufacturer's standard ' practice will be cQnsid'ered'tldy: '' ""'"' '? 
exemption from the' detailed; cleaning., and pacing ; Veguirpmp,nt?'-set T1 -\ 
toTth:pAffi)&i r ^p^^Q^iiiyf^i^^6t the. cphtractpr 1 ;^ j^ehi#e/f finished 
, , ary ? 9^ r ba're;'&etal-.-stof a6es : y :^h^chr s?er'-nefe~^^--^^^ 
'will require temporary" protection" during construction/' shall/be/ treated 
with:rust-pr6ventive | J 6omp ; oun(5 ; ' : Conf ortbihjj to : f^IL' 'Spec. JpL-C-l6lfoA, ;.'"' 
Grade t, ;unless otherwise specifically ^indicated. '' 'Removable" equipmer^ 
adjacent to surfaces- to be.painted 'shall, ' if? necessary, ■".'be ■'disconnected 
•and moved to permit, cleaning" and .painting" of ' Sa id : 'surfaces/ and ;: re-'' f ' : ' 
placed by Workmen 'gkilled in "the tr.afles 'involved .■' : " ! :J -■— ^ ,' '■'•'■■ ''';'■" 

;,... " b; ' CleanihgT and "Preparatlo&;of; : Fefrous r Suffa<^s : ." - / jt) "'Sur- 
faces |in Exterior/or Interior ;Mniosp;herid';E^osure; -/t'erroCis ' Surfaces 
which'wiil be completely ''.and" c6ntihuousIy J in;hormdi exterior' 1 ^ 1 " :; rs ' 
interior /atmospheric ' exposure '(see. schedule' 5 'shail be; cieaned'ln'the ; 
shop/ or place of iiiahufacture", grease', 'flirty arid ; ether" soiling" sub'-/' '"' 
stances /shall /be /removed by means of emu is' ions , s'team/; ''solvents',' a nd/qr 
other' appfgved methods;" ■' -Rust "and loose mill' scale'' s'half\be 'removed 
by ^high-speed power brushing, scraping/' chipping, ; ; ais;c^sandirig^or :: " ;; ' 
; pther -approved me;an S J, ; Preparation/of surfaces, "by 'blasting: to at'least 
'the degree 'of surface' ; cl^nifne : s's r 'indicatdct n f or' ' th^ ;oth£r' 'methods : 6f "' 
mech ^ csei ^ ; cl6a ^ i 4§ .fcay ''be-used at the^ption of' '" the' ^contractor. ' "The 
use of 'chipping trials' with 'action : so severe^ : to 'p^diiCC cuts', .burrs' ' 
and pther forms ; of ;;excesdiy^'-siirfaee' ' rdugtxne&s >ill y no^'' oe'..^ermit;ted ; 
"Tight" mill* scale, ; ; i'.-e ; . ; that which' canno^W "lifted by^sp^iylhg^ 
**???. ,"^ i?e ..^ ***& ^ d G e / will' ;be p'e^mitt^al/ ;Mirlbr "attpuhts ■ jdf 'tU sldual 
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rust, not removable . except by thorough blast' cleaning, will be per- 
mitted -Tout, stratified rust (scale) shall be removed in any event. Welds 
and adjacent surfaces to' the extent affected by welding shall be given 
special treatment by scraping/ chipping, and wire brushing to insure 
that flux, slag and weld spatter are removed. Following mechanical 
cleaning; the weld and adjacent surfaces shall be treated with a 
phosphoric acid solution conforming to Military Specification MIL-M-10578B, 
Type II, diluted in the proportion of 1 volume of base material to 
k parts of clean water.' The diluted material shall be applied by brush 
or sponge and allowed to remain one-half minute or longer, followed . 
by thorough wiping with clean wet rags. Surfaces shall 'be primed in 
the shop as soon as practicable after cleaning with the linseed oil 
type primer specified for atmospheric exposed steel. ' (See schedule). 
Weathering of fabricated, unpainted steel for any purpose will not be 
permitted unless the surfaces are subsequently to be blast cleaned of 
alT Mil scale and rust to base metal. Pfior to applying subsequent 
coats, all welds and other damaged areas of shop-primed surfaces shall 
be field cleaned and reprimed as previously specified. 

■ : - (2) Cleaning and Pretreatment of Ferrous Surfaces in 
Underwater Exposure. - Surfaces of structural components which will 
be subject to extended periods of immersion or otherwise as required 
(see schedule) shall be cleaned of g^j^j^g j^ r ai ]-]-_ 1 .gc^ 6 an<a , g*-*?^ 
foreign matter to base .metal by dry blast cleaning. Blast cleaning 
shall ' be " Sbne "in the "field' after erection ' unless specifically authorized 
otherwise by the Contracting Officer. Surfaces to be coated which 
will not be accessible after erection shall be cleaned and painted 
before becoming inaccessible. The cleaned surfaces shall be of a 
uniform gray-white metallic color, completely free of mill scale, rust, 
oxide, paint, welding slag, weld spatter or other foreign material. 
Where necessary, power tools shall be used in conjunction with blast 
cleaning to effect the removal of weld spatter and heavy, stratified 
rust scale. Blast cleaning shall be accomplished with .sand, crushed 
iron or steel grit or synthetic nonmetaliic grit of such particle 
shape, hardness and gradation as to effectively clean the metal and 
leave a roughened surface suitable for tenacious adhesion o'f subsequent 
coatings. The maximum particle size of any type of abrasive shall 
be no larger than that passing a No. l6 mesh screen, U. S. sieve series. 
Nonmetaliic abrasives shall be dustfree and no more than 1C$ shall 
pass a Kb. 50 mesh sieve. The contractor shall take all' precautions 
to prevent damage to machinery and surfaces not requiring blast cleaning 
and. to prevent dust from settling into any adjacent films of wet 
paint. As soon after cleaning as practicable and prior to the forma- 
tion of any detectable condensation or corrosion, all blast-cleaned 
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overnight ' ."'Without /'haying.' re.ceiye.d- Mie. ;' spieciffie&vpretreatment ;■- and/or 
the first Coat of pa Ihi prescribes!'.' isy . .the : schedule »•:' . Structural .'■: ' 
feature's ' ;&r components, such, as , which ma Ice-, : up..£t' single', Integral-, stir - 
'f dee an^' which are subject in,' part,; to atmospheric : exposure and in. 
".part to 'immersion in water,, shall 'be prepared., and. painted .as /though.' 
' the entire; eoTrippnent were subject, to,, i^mers ion.,-. Surfaces- requiring ■ 
cqbp^ete removal , of aill- scjaie ^s^alllbe cleaned,- in. the, .fields except 
, that; |updri ^written request by'.' the' , : contractor , ihe- Contracting . Officer 
'■'may' authorise .mill. or shop.,.c.leaning of assembled .or partially assembled 
comp'oAehts''s|pe.cified to receive a. vinyl 'type paint system , ,..The : .sur- 
fac^s 1 ^' if 'shop-cleaned, shall 'be blasted.,' pretreated 'if required,.,, 
; arid coated' with'..the. paint specified in :t'he, schedule -fcr the first ; 
'c'cWt.' '■■ The "dry film thickness .. of .the shpp^applied coating shall .be , 
2.0 to 2.5 mils, irrespective of the number of passes or coats 'required 
to .achieve this thickness,. . This, pre -erection ;or. construction period 
' c6at;ing._ shall be maintained' in good, condition by- r-ec leaning and ■ -,- 
'. touching up 'any areas damaged^ during:, the .cqnstruction. •period-.,,. Prior 
'to' tlie field, '.'appiicat ion of subsequent c-oats, to ;ob,tain the. prescribed 
'total i"ilm' thickness, s'q'^-led' area's .pf. the -pre-erection coating -shall ' 
be' ^thoroughly cleaned with mineral spirits and. all welds or 'Other. ■ 
unpai^ited or' damaged area's shall be, cleaned .and primed in such/, a. ."manner 
"a's 'to make 'them equivalent to adjacent, undamaged paint surfaces. . 

-.■■■-. ?■'■■ ^ e , a "*. ! i 1 % ll . l P'? ...G a l van i z " e ^. Surfaces-. -.^ .Unless otherwise 
specifically'' provided, galvanized surfaces shall not be. painted. ....;■■ 
^jhe're/Such/surfaces. are specified, to .be .painted, they shall be '•', 
Tirst 1 washed' 'with, clean' mineral spirits and. then coated. 'by spray,: 
' swab or- 'brush* with yinyl type wash coat conforming to Mlt Spec. 
MJL-V-l^^&B.' (see '.specific directions for; application of. vinyl type 
coatings), preparatory .to. receiving, the specified paint- coats. ■' 

'',',! ' .d- . Woo'4', S u *£ B< : : e R •■ ~ :-.(l) , Wood-. surfaces, expept surfaces ' 
'to he ,giyen natural finish',' .shall be /primed' and -finish- coated as 7' 
specified in the painting schedule herein. Open grained woods to 
be painted, such as oak or mahogany, shall be treated with wood 
filler /prior to priming and ..prepared for painting as hereinafter 
specified.' Wood • surfaces tor'be./paihted sh'afir be 'cleaned -pf all . ■. 
dirt., ; oil, or other foreign substances with mineral; spirits, scrapers, 
, sandpaper, x and/p.r,wirebrush. . Finished. surfaces exposed to view 
shall be made smooth by sandpapering. ... AH .exterior.-woodwork, including 
ndllw'ork,. exterior siding, and w.pod members that will be in contact... 
with .masonry, .shall be .given a, coat" of the, specified first-coat 
material on all sides and edges before installation. The built-in .- 
surfaces of window sills shall be double-primed. Glazing rabbets 
and beads in exterior -.sash and doors shall be, v dp-uble -primed prior 
to, glazing. Parting ' strips of wood .doubl^-hungrwihdows,' shall be .._ 
treated with two coats ' of boiled linseed oil. Edges" of doors that 
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have been trimmed during hanging and fitting shall be given a coat 
of the specified first-coat material. Small, dry, seasoned knots 
shall be surface scraped and thoroughly cleaned , and shall be given 
a thin coat of knot sealer' conforming to Military Specification 
MIL-S-12935 before application of the priming coat. Pitch on large, 
open, unseasoned knots and all other beads or streaks of pitch shall 
be scraped off, or if still soft, shall be removed with mineral spirits 
or turpentine and the resinous area thinly coated with knot sealer. 
After priming, all holes and imperfections in finish surfaces shall 
be filled with putty or plastic wood -filler colored to match the finish 
coat, allowed to dry, and sandpapered smooth. Unless otherwise 
authorized,, .painting shall, proceed, only when. the : moisture content of 
the wood ;d.oes not exceed 12 percent , as measured by a. moisture meter. 
Painting of exterior wood- -siding shall. proceed', 'insofar;, as is practicable, 
only;after interior masonry work has' dried. ' ;' : 7.7, 

- .;;.:;, .,7 7.(2) Interior wood surfaces" to 'receive natural . finish,, 
except : as. :h.ereln&f te'r. specified, ; shall.be' stained to the -.approved-shade 
and. :.light:iy* sanded. Oak and other .open-grain wood 'shall' be. given the 
same ^treatment ; 'ahd, in addition, shall '.be given a coat of .paste wood 
filler-. not 7less "than 8 hours after, the application 'of ■stain. Excess ' 
filler; shall be removed and .the. surface then sanded smooth. -Each . 
varnish, cost shall be lightly : sanded 'prior to application of .subsequent 
coat. ■-.,.-. '■''■■'.■■■ 

..: . ...7 .'..'' (3) Interior :wood .floors shall be well sanded with a 
poxver sanding machine before finishing, working in the direction of 
the. : grain .of the wood as ■ far as possible . No . 3 sandpaper shall be' 
used for' the first roiighvsanding followed by : Nb. l-l/2-.sandpaper .and 
finally .by 7^.' 0" sandpaper. No-traffic will be permitted on the., 
floor between the last sanding and application of the .finish. .Oak ., 
and similar ope'n- grained woods shall be filled with wood, filler and 
all- -excess, filler removed. Each coat of sealer applied to floors shall 
be power -buffed with ££ne: steel wool to remove raised grain and excess 
sealer. Final cdat : of -sealer : shall' be allowed .to dry one week before 
waxing.; .-'...'"'■'' ../■.,.. 

.7. eV Surface- Preparation of Plaster Surfaces . -.' Prior, to 
painting.,., care" shall' be' 'taken to' : insure' that piaster "surfaces are; ' 
thoroughly dry arid clean and free from grit, loose plaster,.- and sur- 
face /irregularities . Cracks and holes shall be repaired with -approved 
patching materials, properly keyed to the existing surfaces and sand- 
papered smooth. Plaster shall be permitted to. age the minimum number 
of. days prescribed in the schedule before application of the first 
coat of paint. 



nonpenetrating size to which subsequent paint coats will, permanently 
adhere. The size shall, be,, applied: iti sUch aarihfer : as' to! completely-. , 
seal '**& surf ace .:,;. A ,,suff iciest ; amount * of ? f ungieiaa1 r • , ^nt.^ shall ^e ; -, 
addea ! 'io' t'lie. size ..arid, each finish' coat' -of |>aint ' tli'ereaf ter' J ,tp render 
the'- fabric ^ildewpropf >-,;P^-. 'fungicidar^ageht'-'shali be' 'p£ attype ;,. -. 

^.#2^ "!$?\?M*>. : , ■■'One- ; per,eent of -one 'of ■"the ■ phenyl "mercijric compounds 
or # percent ;tetr^qblordpheno'l. is acceptable 'for ol'l-base/materiai?',- 
Four' percent ' sodium, t e trachlorophenate is a eceptabij* ' for \ water-emulsion 
'$aihts-a^n.d Sizes'. . 'F«'rcentages;a're based on- the tidhVblktiile 'v^hiple- • 
content of; pie, paint:.;', ■." -\.y ■,:■' ,. - ; - r - : . -'<-;- - ■ ""''■■ : ' f ' : ' K ';' : ' ; ,; .^'\' V ";'';.'- 

"". ^';frfe : 03 : ;'\P£^ i frsfefefrai ; "^ All^o||c "p£aXl ie: 

done; in;a 'Vprl«i!arLlike.,inann,er.j; so thSV the" finished^ boa| i^ w£i£ ybe.-'. .^; 
free from' holidays, pinholes, bubbles, runs, drops, ridges, waves, ' 
laps, unnecessary brush marks and variations in color, texture, and 
gloss. All - ; coats ;shal3,, be ,applied> r in ■S;ych.:4JBM^'M;fc prepuce. a,n. even 

•■ S ilRT' -of- ■ uniform ■ jttii cine s s' .' ; '. ' Edges ^c or ner Bf " 'dr^ev iee : s ,; Yearns ; "|oi n%$ t .-', 
■weias-,' rlvetsyYana;'pthe? surf ace : irregular! tie's- 'ShkZi receive 1 fecial 
attention to ;insttre:' tKa£ &hey\ receive, an adequate^ ^Hicltnes^ of VpainV'. 
Care ■shall 'be'' exercised' d.uring., spraying., to- 'hold th'e nbzzlfe "perpendicular 
to arid sufficiently: close ; to tjae s,ur faces:, being painted" WaVoid I." io's^', 
of material; 'into the air, '.or the .bridgihg over .of ; cr evic'e's '-Mh corners. 
Spray equipment shall : be' equipped ..with. traps > -Separator's ..''SBechaiiical 1 ;; 
agitators,' pressure gages and' pres-sure Regulators'--/ Airba^s,' hpszles.^' 
arid : needles 'Shall be a^ . recoimjaended ' by .the -spray:-,equipiTient"'Tsanufad. : tui'fer 
for the -material being applied;,'.. Spray painting; shall be ^supplemented;" 
by brushing -or ; other meahs.'wher.e necessary -to. properly coat : 'ereyi ; ces ; '," : : 
pockets-, interior "angled and '.all.-, other . surf aces: wMeh- canrtdt be'- '■'■;■ :; ' 
satisfactorily' coafed/b^' spray..' _" s BespiratoEs . -Shall be wbrn.by : S : ii ;;? :; l '[ 
persons^ engaged -or' ^assist ihg in'. spray painting. -..:.-v -■;■',-/ "■'-'">■' —';° r /-y;: 

■ -b.- ': Paint"' Properties,, j-^abeJinp;,: Storagey:.Mikin^; v abd'^iMihfe . ■ 
All paint, '-"whenapTpDu^ 

smooth, even surface. ' Pigmented 'paints shall be furnished in con- 
tainers not larger than. 5 gallons-. . .Paints ; shall-,be^G*ough|y stirred, 
strained ■■ and "ie'pt : at' a uniform ■ponsistency-during ' applicatioft-i "Paste"; 
pigments , - specif ied' :: to be" added ' at the time of -Use,: snail-fee, roixed : ' ; ''; v ; 
as follows: place' tlie pigment^ in. a s.eparate container .-and : add" ; sniai£: 
increments of ; the ■required vehicle or-; base ;paint,„-.with'th6rdugn'' stirring, 
until a /viscous, '-S:mo'oth7;hdmpgene-ous.:.,lutt!p-free raixture^. is'^ obtained F ;'\ 
Mix in "the. -remainder "of -the .vehicle, or base, paint: by -boxing' and'--""- v,: ' ' 
stirring; - -"Powdered- iBetal,lic pigments, added at the itime'sof ' : use'-y ; ; "■"■''■" 
shall be : roixed' by adding ;:'the powder in small- increments .to about ; 
one>-t'hird- of- the- required "base paint' or: vehicle,-; with' :thorough' : tnixing; / .'' 
to obtain a' smooth" Triiixturev.-. The ^^ remainder, of the. veshlcle- or-'bsfs-e"' ''"•'" 
paint-Shall theh ! be thoro.ughiy, : stirred, in. . -Where -necessa-ryV in"-- 
the opinion" of the'- inspector, ' to, .suit ., cpnditioiis :of surface;' tenrperature, 

ko-7 
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weather, and ..method of application, the' packaged paint may be 
thinned -immediately' prior, tc use by the addition of not .more than 
one pint per. gallon of. the proper thinner : provided that in no case 
shall the paint be reduced more than, is , absolutely necessary to obtain 
the proper application characteristics.. Vinyl paints may be thinned 
more. than the maximum indicated above, (see specific directions for 
applying -vinyl., type' paints) . Paint shall "be delivered to the job in 
unbroken containers which shall show the .'.designated name/ formula, or 
specification number, . color , batch number, any. special directions, 
manufacturer and date of manufacture, all of which shall be plainly 
legible at the time of use. Paints which can be harmed by exposure to 
cold weather .shall be stored in heated, shelters . During application, 
the paint in the spray tank or other working container shall be not 
less than 50°. F. , . 

.c. Atmospheric _ Conditio ns ■ - Except as specified or required 
for certain. water- thinned, paints , - paints shall be applied only . to sur- 
faces, which, are. completely free of moisture. as determined by sight 
or, touch. In-. no: case shall any paint he- applied, .to surfaces upon 
which there is visible frost pr ice. While, painting is being done, 
the. temperature of the surfaces to be painted and of atmosphere in 
contact therewith, shall be maintained at or above U50 F., except 
that in no event shall latex type (water-thinned) paints be applied 
at air and surface temperatures which are low enough to detrimentally 
affect the formation and character pf-.'the. dried film. Where paints 
are, being used which dry solely .by evaporation of organic solvent, 
such as the vinyl type, paints,- the temperature, of air and surface may 
be 35° F-, or as approved by the Contracting Officer. Curing periods 
of inclement weather, painting may be continued by inclosing the 
surfaces with temporary shelters and applying artificial heat, provided 
the minimum air, surface, and paint temperatures prescribed above 
are maintained. Paint shall not be applied to surfaces which are 
hot "enough. to cause blistering or' piriholing of the film. 

d. Protection of Paint Surf aces . - Where shelter and/or 

«— ■-,■!- - - i_n.-_-r.-i_— _ -Liinii'^.i— » ■» ■ '■-■'.. ''" ■ ' 

heat are provided for paint surfaces during inclement weather, such 
protective measures shall be maintained until the paint film has 
dried, and/ or discontinuance of the measures is authorized. Items 
which have been painted shall not be handled,, worked on or otherwise 
disturbed -until- the paint coat is completely dry and hard. After 
delivery at the site of permanent erection or installation, all shop- 
coated metalwork shall be stored, out of contact with the' ground in 
such a manner as will minimize the- formation of water-holding pockets 
and in. -such a location as will minimize soiling, contamination and 



e. Contacting Surfaces . - When riveted or "bolted contact 
is tc exist between surfaces of ferrous or other metal parts of 
substantially -.similar chemical composition, . such surfaces will not 
be required" to be painted. Contacting surfaces formed by high-strength 
bolt . connections shall not be. .painted... Where an electrical potential 
is apt to exist between metal surfaces of unlike chemical composition 
, in'.ariyeted. or. bolted, cpntact^,. each icf the. contacting., surfaces, shall 
be .i cleaned, pretreat^^ 

fied l vfor,t^he, : partieular.,iEetals r in^ -'■Wftere ; a.;npnmei^l r surf ape 
is.^e;.!bp^in.-i riveted,^ ,." 

;^ontactIi3g surfaces , of ,' t the metal §hall//be7cieg#ed^pH^ 
^ required^ a-nd : given .three,. coats ,pf thp. £^ci£ieel primer', , ' ' ; ' ; -.' .- -t , 

■' '■■■-£'"■— j^P^Be^^ 
faces i which, have" been" cleaned"' and/pr ',. ptherwjUe" pjep'ajeC f pi* , 'painting 
shell :.,be.- primed , : as sppn as.,.practipable;a^ 

bee.n x epffipleted;,, .-.but in;apy..ey^nt^ 'prip-r.^p any^V^fle.rlpra'tipn of ;. the 
prepared surface. ,,.,:.. ,.„.,.^.„ "./.,.,/,.. ",.'.?.*] , ~,^ ',/,., 

■■„■:,,. -..; ... fr . f ■ Method of Fa^nt. . ^Applic a tio n, .. r .; Unless otherwise spec - 
ificallyi directed or ^.mpi&vt^^^Ti^f^^P^^s^ii^-i^f'^pr,.^^ _ 
f irSjt : .vGpa$.;- ; .pn surfaces , of . ; piaster,, ... or,/ other non^'et'aXl'ic ; ' item^: Shall 
be applied by brush "or roller provided," ..that, the flatter' method,;; ;inj 
the opinion of the Contract ing.. Officer, 'furnishes a' coating 'equal' 

..^o- brU'Sh. application in appearance, . uniform lty v and.jpther respects. 

r Subs eqwent ... ppa t s . may ■ be, : a'ppi'ted ' "by ; to iie,r ;; "spray >~ or brash .The 

. specif ied- , first/ coat of paint .shall. be..appl led!/ by' brysh 'to f e^rptte 
surfaces-. which.. have, not been/blastr-cie'aned but/ '"Kay " be. '.'applied; by' " 
spray or : br-ushj except as / otherwise .specifte.4,, ' .tp; surf ace/s/ which/' ; 
have ';'been..:blasit:-qleaned.-j ; All' subseqypnt^ppa.ts. for.. all. ferrous*; / 
surfaces: may, unless otherwise ' .specified/,"/ be,; .either /brush: or spray 

. applied , ; .■■ Aii. coats f or ..npnf errou's, metal,' s.uiface.s, may, be , brushed; .; 
or- sprayed ..,. Whenever spraying' of a. surface' Is ' permitted' p^'\dlreeted, 
, It,, is %£o-:-be . under stood that an..a.r,e.as''^'nafc,p.'i'a.ibie' to:', spray; pointing 
shall be coated by-brushing,. o.r ; other , suitable' means ... ."' . ' ; .'.. , ;'; .;' " -, 

■ : . r ;,. ;■ h;. -, - C p ^tin ^ ^.Pr o gres .s . .. - , Where., f iej.d. painting, o.n any type 

. .p^'^u^acfir.^'; : ''co^enfe'^ron any. '. pprtipnr-xjf . :t*ie; ^ork^ t&e.. complete, 
pointing operation,;' including, priming, a:'nd ; f i'nishijig ; cp^t^,,;;;Pn that 
portion pf the^wprk, ■ sh a ll .be' cprnp^efred jas/ ..soon as/prkc^ica.bK^_. i with'- 

, ■ p u -t j p ; r pronged; . delays . .- -, ; . Sufficient, time, ;sha.li; ^l£pse' bptwe^h -/;:'; 

-successive .ooats. tp permit, them, to' dry; properly ,'f or. recpat'ing ahd 
,ft^is : m;iniffiuffi, drying "per^od:/shali:-ba,..mp4iit J ie^' as' necessary ;tb "suit' 
adverse, 'weather^ cpndit.ipns . ■/ .Paint. sh.a/1/L.he/ considered' dry f pr '/'/. 
repealing-, whe^ 

.undfr moderate pressure,, of the finger.,' Itoe ' application of .anpther 
icpat-c^^aint-sh^ll'^t cause such film, 'irregularities/ as lifting 
or loss.' pf, .adhesion/of' .the, .undercoat an& r ,.£hp under coat^'sha 11 _ have 

■v?' :...-■-.;:■',„■ :;■..;-= .', .' , ,. ' ■■'".... , . >"":' .■;." 1 *5! ::■"■ -".:""■ 



dried sufficiently -so- as not " to retard the drying of ■ the next -coat. ' 
At : all times prior to' final acceptance of the work, all coats- of 
all. painted surfaces- shall be unscarred and completely integral 
at the .time 'of' application Of all succeeding coats. At the. time' 
of application of each successive coat, undercoats shall be -cleaned- 
of dust , grease , or any foreign '"matter, which might adversely affect 
interceat adhesion, -.by. means of 'air blast, -solvent cleaning Or- - - 
other approved ■ means . ;'■■ Enamel undercoats : of 'high gloss ■ shall be 
scuff -sanded 'prior to application Of a succeeding coat:- Field"' 
coats on metal shall be applied after 'erection except as otherwise 
specified and excepting surfaces to be painted which will become 
inaccessible: after.- 'jgre.otioji.:-.'.: .;.'■'! '.-..-.. ''..': ; .. „..-■ 

' A- ■ D^ i ^^^i^e | ;Fr i o r \ to " Iro m ers ion. -' ■ Vinyl type paint ■'■"■ 
systems shall be' allowed a final dry 'as long as practicable, but 
painted surfaces shall not be immersed in water with less than ; " 72 
hours drying of the. last coat. 

: j. ' . Coverage and' Film ^ickness . - - The actual surfaee area 
covered per ■ gallon of paint shall not exceed the spreading rates- pre- 
scribed in the : schedule, Where ho spreading rate is specified, the 
paint shall be applied 'at a ; rate normal 'for the type of ' material 
being used. 'In any. -event, the combined ; coats of" a specified paint 
system shall completely hide the base surface. ■ Where dry film,- thickness 
requirements are specified for ferrous surfaces, the measurements- ■ ' 
shall be made with 'a General Electric, '"Type B, film' thickness gage," 
calibrated on metal identical in composition, t£lckhessy and- surface 
preparation to the item being- coated : . : Sufficient measurements shall 
be made to accurately establish -'average" thicknesses 4 ■ "" ■' 

' ..k. Direction f for Application of Vinyl Type Paints;. .-■■'■ 
(1) Vinyl'Type Wash Coat ^conforming to MIL Spec. MIL- P-15328B-) shall 
be mixed by adding l-Volume ! 6f adid component (diluent)- tb-'h volumes 
of resin component (base solution). The acid component shall be 
added slowly and with constant- stirring .:',;.; After pixing, the. wash coat 
shall be used within 8 : hours and any mixed material older than 8 -hours 
shall be -disposed of or removed from the job. The wash coat shall:- 
be spray applied Vat. .a ..coverage. :-ra.i.e of. 2 50.; Xo. 300 square 'feet' per : 
gallon of resin component to give s dry- film thickness of 0,3..'.tp ,. ;: 
0.5 mils. Small areas 'may be wash-coated by brush or swab'." ■' Care - 
shall "be exercised in "Spray application to avoid the deposition of 
dry particles on the surface,- ! : A wet spray shall be maintained "at 



. ,...,. (2) Viny^. paints .other than,th ; e vinyl, type, wash,. coat .. ,- , 
sh all,/be. gjrgy^ppiied'/ . except', ijhat .minor areas /inaccessible' -to, '.spraying.. 
shall' b^ "brushed.. ;/:Tn^^ , . /!. :' 

to 35 percent^ yqluffie, ■wiiH;;?-Xd; j thJnner, {90 '.'percent' toluene ,and/^/ '/*■ 
10 percent niethyX '$scn^tyi:.^etooe^:;^e;use: o£ other., thinners: .will.,././ 
not be .allowed,.. / . The ampunt ;pf M.iny$v, 'shall 'be, 'varied. '.'to /suit/prei/'-'' 
vailing weather conditions but : shall at ' all 'time's be sufficient to ,,;.-,.,- 
provide a wet spray and avoid deposition of particles which are dry 
when they ^stri^ ^he surface.,. %ch ,c.pAt required by ,t-he, schedule shall 
consist jo£;& .preliminary r/ . . extffi spray pas 5. jon.edges^. corners ^ '.interior., - ; ■, 
angles/' 'searas^ crevices,;' junctions -.of- /joining, 'members:.,' : rivet ^line^,/-' '// ' 
weld lines and .s^lar surface/ irr^syjarities, follow'^dby an^qver-aii./"^ 
double spray coa^,;.' applied, at . a ^overage, rate' !©f approximately. .130 r - .*. ' >. /, 
square fee£':per gallon' of; iinthinned'.paxnt but, .in any ,'eyent^.suffic^enib/ ,,. 
to obtain, an ayerage ;r ;dry film, .t&ickness pf 1 ,25. to, L .^5 .mils . . / Where, / • ' 
impracticable, '/becaus-e, of; weather 1 , conditions., or. other, reasons*-. r ta obtain 
this film ' thicji'^es.^ ',/ 

to the Goyerhmeht /; , shall' be', made/ so.' that.' the. prescribed film/thickness'.- ,.,' 
for each type'of' ■ palrit used in the system is' obtained. ' £ 'double .spray,/,: 
coat shall consist of giving a sizeable area of several' hundred square ''" 
feet a fa.irly.. thin, coat pf,pa£n 1 t...in one pass and than going- -over it 
again iri_ a. 'few; miftute.fr with/a 'Beav^,'.' wet- coat ,- applied- jus ; l>, short.. of 
sagging in/prder' to.. build >ip;'^he i prescribed r f Urn thickness..,'' Particular,- "/. 
care shali'be' exercised /t;p/insure//that..the .£Pray. nozzle.' is held close,/',, , '. 
enough to the' surface 'to avoid" excessive loss" of volatile material 
in the. spraying,, process, .The ...spray nozzle shall, -.at. allv times, be 
perpendicular/to. .the .surface '.'being coated.;. "Rivets /and. similar surface;.-.:., 
projections shall receive "sprayed ,'paint from every.. direction in-order ','" /" 

to insure complete coverage of all faces. Pits, cracks, and "crevices * 

shall be filled with paint insofar as practicable. Fluid,, and.- a ionization 
pressure shall be kept as low as practicable Consistent* with v go'od'' ; ' 
spraying, results,.., Alternate, passes .of, the spray shall be at right- 
angles to the preceding' pass. " ;Hot .'spray application of vinyl type'' 
paints, except vinyl wash coat, "will be permitted. Undercoats shall 
be permitted tp. dry : at least. t,wp -hour.s,. before recoating, but ,«ot more 
than 2 double spray coats'. sha,ll tse,, applied in one 8-hour day. Where 
vinyl paints are used in enclosed' spaces, an adequate ventilating system 
shall be provided, ^lans..,f or which shall be approved by the Contracting 
Officer: '" ' ' ' ' ' ' ' " '*-■■■■• .-..■-,.& 

ko-gk. //.p^iots;;to/be Applied. - ji^er of coats ahd formulas'/-' 

B.' General. '- The "surface preparation and paints required for various 
types of .surf ace ..and exposure.. are shown,.. in subparagraph b,. belpw.- ■■■ 
Supplementary information for use/with' r the schedule follows/' ' '" 

..(1) .Fabricated and assembled items which are normally 
painted in accordance with the '.manufacturer 's standard practice except 
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ferrous surface's subject to immersion and abrasion in water may be 
exempted from the following schedule requirements for surface preparation 
and painting, on specific request by the' contractor and approval by 
the Contracting Officer, ■ Mars and' .Scratches' on surfaces painted .in .. ; 
accordance with the manufacturer's standard practice' shall be touched - 
up in the field to provide' an appearance, satisfactory to the Contracting 
Officer. '/ : \ '''■'.".! : .*'" ".■ "' '.' '.„.'."' .' 

(2) Colors and Tints shall rriat'cii the respective color 
specimens designated by, or shall otherwise be 'subject to' the approval 
of the Contracting Officer. Where so directed, by the. Contracting . 
Officer, alternate coats of paints having the same color shall be . 
tinted with small amounts of ultramarine blue or lamp black or, other 
approved .ingredients,; ground in a vehicle', compatible with the paint 
being tinted, in order to insure that ' all surfaces are properly 'coated ' 
with the specified number of paint coats . ' Tinting of vinyl' type, paints . 
shall be done'-only by the 'mahufacture r - Unless otherwise' specified,, 
the' color of undercoats shall 'match' the color of the finish paint, as 
nearly as practicable. ' " . . 

(3) The method of surface' preparation and pretreatment 
shown in the schedule, is for '. ident if icatibh purposes only. Cleaning '. 
and pretreatment of surfaces prior to painting shall be accomplished .. . 
in accordance with detailed requirements hereinbefore described. 

(4) Tne designated titles of Federal and other .'standard. ' .". 
specifications, which' are identified by symbol or 'abbreviated' name 
elsewhere in this specification, are 'as follows. . 

'Federal ' Specifications :\ 

TT-A-468. Aluminum-Pigment; Pox/der and Paste 

for Paint. ; ,. ' . ..... 

TT-B-8i|-6.- Butyl . 'Alcohol; Normal (for use in 

. " organic coatings). 

TT-C-120. Carbon-black; Dry (Faint-Pigment). 

TT-E-^89b. .Enamel; Gloss, .Synthetic (for ; 

1 ' ' exterior and interior surfaces). 

TT-E-506c. : ' ■ : ' 'Enamel, Tints and White, Gloss, 

Interior. 



TT-E- 5*1-3 - Enamel-undercoat, Interior, Tints 

and White. ■ ■ 

TT-M-268. : : Methyl Isobutyl. Ketone (for use in 

organic coatings ) . 

TT-P-29- .. Paint, Latex Ease/. Interior, Plat, 

. .* ;,..... -.:iteite-a-tid$ititsr'''' 

■•..,:: -m-P-56b>-.;': ■'■;/>: : primer boating'' (Primer-Sealer), 

■'■ : ' "" ! '-" ■''■ ■•'-''-■• : ' ■ ■'■■■■'■-■■■''• Pigmented Oil, Plaster and Wall- 

, board v;i ..._. :: ,. .. .... , 

■ 'TT-P-terb;-. " Paint; Ready-mixed, Black. 

''' f -' ,:.TT-f ) -8lc. ' ■ ■ ■ ■ '■ ; Paint; 'Ready-mixed''; Exterior Mediurs 

■'■'■■'■ - r - ; '■'■■■ ■■■■':■■-• Shades on a Lead-Zinc Ease. 

■:'■;;•::■.:-. . TT-P*86a.- ' ;' ' ■'"' ■ ; ; /\'Paiii£; ".Red- lead base x ; Ready-mixed. 

TT-P-102. , ' '.' : /- ■ '■ ; ■ i ; " v 'Plaint '^itanium-ieadszinc/ a'nd 
■■■■]'■■ % oil, exterior,, ready-mixed, white 

" -L:;:-2A-'™J,';.^ : ..^.-': ' :\vU. ."Ci-X^'i;:.: '■'-.: ^Aa£d^rligtit.-^in'ts) , ■'■ 

.;■■::■;,,.■:.;' TT-P-37?." r '■-' •'''"■'-■■ '■ ; '-;* ^i^fiient/- Indian Red ana^right 

Red (iron oxide), Dry 'tfer use in 
protective coatings). 

* v ~ '■ '-; TT-F-€iilb. !; -; : ' : Pfimerv Paint; 2inc Dust -zinc: Oxide 
, l.._. ; ,-.'':;.;-L- ~,-..' :V...,...„ ...■J- J _ j : ....'.'.'.;.:.'.: -.,2(for.ugalvani»ed-s-U'Pfaceis)'. : - :, ' ; - 

■-■r. TT-T-291a.^ : —' J- ^ : "*f dinner ri%int,^tetile : ;mwal 
"■"■ v _" ,: "'■"' /'''' '[' '"Spirits (petroleum-spii'its)/ ' 

TT-T-306. ..,"■,.!...- Thinner • Synthetic^ejiamiif ;;;:'; 

TT-T-425*. ( Titanium-dioxide; Dry .(Paint. .Pigment). 

y.W- ■ :. .!.- ! -0*-T^5|*8a. • "Toiubi'ffor^ti&e Wprga'nic;' coatings) . 

TT-T-656a. Tricresyl Phosphate. „' ; ;/ U ; : .' /' 
„,„SQ~y.-XW •. ... . .,..-,...■. r „....... ■.-.-- Varnish^... Spar ,-- Ebeapl-ic-jpe&itt*' ' 

Fed. Standard l^l.;;£^,Jl..^ > ./:: ; ^.u£.;Pa.int, Varnish, Lacquer, and 

. Related Materials; Methods of 

'■■ : ■-' ■■ ''' ■■■•--' '"-■'■ '.'■■"•■;■ Inspection; Sampling 'and Testing. 

,; 595.' ■ -■'■'■■■■■■^Colors 1 . :; ; : ■'■;' - : ' •■';" ' '■'" '■ 

, .' :,-. J;* -v...-.-':-" ■:■-■ ;.■:;.•:■■. uJ|0JI3"- T ' - : ' :■.'-—■- ...■'.= ■..;■■■ ■-■: 
■■'■'■■■>■ ■-'' '•■■ ■■ >' J ■■■■■' ■•:■..: :^'-v..: ■-■ ■■■■)■■..■ :..^ 9 -: ■ 



Military t Specifications : 



MIL-M-IO578B. 
M3X-P-15328B. 
MIL-C-16173A. 



Metal Conditioner and Rust 
Remover (Phosphoric Acid Ease), 

Primer, Pretreatme.nt (Formula 
No. 117 for Metals). 

Corrosion Preventive, Solvent Cut- 
Back, Cold-Application. 



(5) Special formulations indicated in the schedule 
which are not, covered by Federal or other nationally recognized standard 
specifications are shown in paragraph kO-05. 



Exposure , 



Surface 



■ fc ■ ■ Painting; Schedule (Exterior and Interior Surfaces) . - 
(l) Exterior Ferrous Surfaces Subject to Atmospheric 



Surface 
Preparation' and 
Pretreatment 



Paint Fornulas to .be Ap plied _ _ 
1st" ' "" 2nd 3rd ftth 
Coat ■ Coat Coat Coat 



Exterior ferrous sur- Solvent cleaning Fed. Spec. P-9 

faces subject only to and wire brush TT-P-£6a 

normal atmospheric (or equivalent); Type I. 

exposure,, not -other- no pretreatment. 
wise specified. 



P-9 



Kone 



Main entrance doors 
Water Supply Intake 
Tower and Flood Con- 
trol Gate Shaft 
Structures v 



Manufacturers 
Standard . 



Mfrs.Std, Fed. Spec. Fed. Spec. None 
TT-E-U89b TT-E-^89b 
(Class A) (Class A) 



Directions and Remarks 

In the above system, the first coat shall be brush applied in the 
shop at a maximum spreading rate of 600 square feet per gallon and 
touched up as required in the field. The second and third coats shall 
be applied in the field : at a maximum spreading rate of 500 square 
feet per gallon. Exterior ferrous surfaces shall include all structural 



■;■;■■ [2), Ferrous Surf.ac.esl 'Subject- -to' 'Iffiers ion" a rid Abrasion 



Surface 



'. ■. ^Sirf ace : ' 
Prepara-' ; 
tion and : 
' Pre treat-- 
merit 



:■■■ ■'. ; 'Paint. Formula s ; ; tb- be Applied "'" 
;" Ut ■' '.; ,. \ .2nd .. -' ; 3rd; ; ■ 4th ! r 5th 
Double ..Double. .Double' BtSUble v -fi6uble 
Spray '''Spray : Spray f 'Spray • "Spray 
Coat ■. , ■..Coat, ■- Qmis --: -^Coat-""^^ 



Surfaces of ferrous 
components ^subject . ■- 
to irmiergiori in 
waters including 

.. gates, . and gate- guides , 
conduit levers, air ■ 
vent transition and 
piping^ .float, we 3,1 ..■.-: 

intakes,-- and" GaslT''^; : " 

ir'QJti water supply . ■■,;;• 

ipS&e^- ■■■■ -* i '''^" '"'" """":' 



Blast 

clean'' 
only (no 
pre treat- 
ment) . 



Vinyl 

: '(gray)' ; 



■Vinyl , Vinyl:-- Vinyl v- Vinyl 
;V T 766,,.^-766.i ■ V-766 - : -V-f66 
(white ) (gray) __ {white.) ...(gray ) 



,.?■■ "j. ■;..(, : Direc tions and Ite^rka ,. :',V ' ■'. '. ■■ ^:\: ■■■ , ^ - '"' ;: ' : 

The above- vinyl system(s) .shall be J spray" applied to an average dry 
film. thickness of at least 7-5 nils for the completed system. ■an^ftKe' — 
minimum thickness. at any: point .Shall be not. less than 6.0 mils'*-; -^The '"•■■'' 
number of coats indicated above is intended as a guide only and may not 
furnish the required film thickness under certain weather -..conditions '■ -'& 
or with operators unfamiliar ! with the vinyl paints. The specified ■-'■': ■■■'" 
"total ^'filffl thickness shall-;be- attained in any event and any additional 
coats needed to do so shall >be : applied at no additional cost to the 
Government- V Entire surfaces of the designated item shall ^-cleaned ■■-'■' 
and painted as though subject to immersion even though part -af;fhe ! ^. > '■■''' - 
surface will^ be only in. atmospheric exposure. Alternate shades of 
paint specified for the sy&tem: shall be furnished by the manuf acturer^ „ 
tinting of vinyl paints in Jthe : ,£iel&.Kill,^ .'■'. 

specific •;-dl-recfi!ji'he'"'f or "applying: vinyl type paints. 

(3) Ferrous Surfaces Subject to High Temperatures. - 



Surface 



Surface 
Preparation : and 
Pre treatment' 



Exterior or interior 
metal surfaces sub- 
ject to high tempera- 
tures as follows: 
Exhaust Piping frons 
Generator Engine. 



Solvent clean- 
ing and wire 
brush (no pre- 
treatment) . 



Paint Formulas to be Applied 

1st 2nd 3rd 5th 

r Coat Coat Coat , Coat 

Two Coats Bitumastic Hi-Heat Gray 
Eoppers Co., Inc., or approved 
equal . 
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Surface 



(k) Exterior and Interior Galvanized Metal Surfaces. 

. .:.-. : Surface Paint Formulas to be Applied 
■ Preparation and 1st' ' 2nd 3rd . Uth 
'. Pretreatment Coat Coat. : . ''Coat Coat 



Exterior, "and interior Wash with sol- TT-P-&Hb TT-E-489b TT-E-489b 
galvanized metal ' vents and apply (Type II) (Class A) - (Class A) 
surfaces, as follows: vinyl type wash' ■' " 

(a) All interior coat MIL spec- 
galvanized surfaces, MIL-P-1532GB. 
operating floor and 

basement. Flood Control Gate Shaft, and operating floor, 
Watei* Supply Intake Tower . 

(b) All 'exterior galvanized surfaces Gate Shafts, Operating 
House and Water Supply Intake Tower. 



(5) Interior Ferrous Surfaces, 



Surface 



Surface 
Preparation and 
■Pre treatment 



Paint Formulas to be Applied 

1st : ' "'2nd ! 3rd" 7 " 4th 

Coat Coat Coat Coat 



Interior ferrous Solvent clean- 
surfaces, .not other- ing and wire 
wise specified. brush. No '. 

. pretreatment. 



Fed. Spec. Fed. Spec. . None None 
TT-P-86a TT-E-489b 
(Type I>. (Class A). 



Entrance Doors - 
Structure. 

Gas oline-Electric 
Generator set . 



' As -specified for exterior. 



Manufacturer-' s 
Standard 1st and 
2nd coats. 



Fed. Spec. None 
TT-E-U89b 
(Class A). 



Fuel Storage Tank 
within .Buildings 



TT-P-86a P-9 
(Type I). 



P-9 



Directions " arid EeifiSrkS"" " v """ ' "-''~ 

^.■■■■» n ,w*. ■■.i nn i P i ii iii m -n.— ■ w- ■ «. ■'! - IP 

First coat shall be brush applied in' the shop, and -its'; integrity _ : 
maintained at all times by periodic touch-up painting in the field. 
Structural . s steel. .and., miscellaneous-/. ferrous surf aces in finished spaces 
shall, in lieu of the specified second coat, be finish-painted to ; 
match adjacent painted surfaces . 



(6) Interior Eadiator^y, Ducts,. Pipes, etc., in 



Finished : Spaoes : . 



Surface 



Surface; , 
Preparation and 
Pretreatment 



Paint Formulas to bg Applied . 
1st ' 2nd 3rd . .'^h,, 
Coat Coat Coat Coat 



Interior radiators, 
ducts, conduit, 
tubing, 'pipes, 
fabric-covered 
insulated pipes, 

and similar ';'-.. 
miscellaneous . : , 

items in finished 
and painted spaces . 



Remove foreign 
matter . Wire 
brush"as fe'-" "'■"' 
quired. 



' Prime -^ 
as re- 
"quir ed 
for- -.ap- . 
plicable 
surfaces 



Kuffiber ■ of .coats $ . type . ,■ 
of finish paint and 
c'olor to" match "ad'ja cent 
surfaces . 



Directions "a'n"d ; Remarks 



Color' to "match- adjacent "wall Or Ceiling surface's-: Fabric cover - 
on insulated, pipe shall be thoroughly sized before : painting , as herein- 
before specified. 

(7) Ferrous Pipe, Pipe Hangers,,, Conduit, Tubing, etc. 
(Nongalvanized) in Unfinished Spaces. - 



Surface 



Surface . Pa int_ Formulas to be Applied 
Preparation and iBt"""" '' 2nd 3rd '" '" '4th 
Pretreatment , Coat.. . Coat Coat Coat 



Ferrous pipe, hang- 
ers, conduit, .etc. ,. 
(nongalvanized), in 
unfinished spaces of 
Flood" Control" "Gate" " J " 
Shaft and Water Supply 
Intake Tower. 



Remove foreign 
matter. . .Wire-, 
brush as ... 
required . 



TT-P-86a TT-E-^89b TT-E-^89b None 
(Type II) (Class A) (Class A) 
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Direct ions and Remarks . 

Finish color to match adjacent painted machinery or as directed 
by. the Contracting Officer. 

(8). Interior Walls-: a.nd. Ceilings (Operator's Quarters 
and Utility Buildings). ■■..... 

Surface -.. Paint Formulas to be Applied 
Preparation and , 1st " "'. "' 2nd 3rd tth 
Surface^ ' . Pretr^ ^ment ^ Co6t- ', Coat Coat . Coat 

Interior gypsum Fed. Spec. Fed. Spec. None '. None 

wallboard walls : TT-F-29 TT-P-29 

and ceilings . (Type i) (Type i) . 

Interior plaster As previously TT-F-56b. TT-E-5J+3. TT-E-506.' 
walls and ceilings. specified. 



Directions 'and -Remarks 

. Allow new piaster surfaces to dry and age at least 30 days before 
painting. Uneoated nails or other exposed ferrous metal on surfaces ,. 
to be painted shall be spot-primed with an approved metal primer. 

(9) Exterior Woodwork. - 

Surface Paint Formulas t o be AppJ Lied 
Preparation and . 1st. 2nd 3rd 4th 
Surface Pretreatment Coat Coat Coat Coat 



Exterior. woodwork Solvent clean- Fed. Spec.. Fed. Spec. Same as 
on buildings not . ing, scraping,. TT-P~25a. TT-P-102. 2nd', 
otherwise specified, sandpapering as 

required. 

Shingles Prestained with One thin field coat to match 

. ."" Fed. Spec. TT-S- original stain. 
706. (color as 
selected by Con- 
tracting Officer) 

Vertical groove Fed. Spec. Fed. Spec. None 

plywood siding. TT-S-706. TT-S-706. 



Directions and Remarks 

All millwork required 1 tff':T3e : :pa±hted : shia 11 be primed on all sides 

/pripr ; ..tp,,iii§tBj.la.tipn-,. At : least 3, days but, gvp.wQve; than ^.sha&l be 

allotfe : d.-,be ! tye'en C(?ats^^ : in, ; g.f9d- ; drying J 'Weatiier.v Runs of,^indpv fraye-a 

and,, all edges of sasa.;,an4 d^ors 5naJL,l ; ,be.-, : gi.ven twe : ;|hin;;Coa^s "ol", ; . : fpar 

varnish, ?(Sd.-;Spee'. ; ,Tf*yri21c i v aft£i? painting; 4li,^plywood-.e|g§s ; ; ; shall 

•.biS'Sealed^i/th^ :■>.;; -';',..- P,. ; ? sL=v : ., ;/ -r -v 

(10 ) Interior Wood Surfaces (Painted). - 

'""' Surface Faint ' Formulas' ; to be Applied m i 

y^i v, 7 rr;.. ,■•,;•-„-■ , , , , <- - - /., , Fr eparat ion and lst~'"."'.C^V "2nd" 3rd kth 
rSurfa^e;;^---*'^- ^.' .'^JJoat Coat Coat 



-Xftt^rioV^OOd'-'STlr^"^;'^ -----'—■— ~~ .--,'..' .,,™.-u:...,...;..., „.......„.,...:..:.:;.„'. 

faces^ /■^cept.. ; ,fpr: t ..,;.f ,-,^-;r: .-? ./;; .^, ;:r - ;;:V ; ,..vo , \j^~M^ -o-..;^; 

^fioo'if :,a-nd except .;a& ' ■"'-■r;' -"'•- '■■.■:■» 'r-r: ■:'■'.: V-.--; '■.;-, J. : ■': 

otherwise spec- ' ■ !•;-■:■ ;-.-*■:■ ~.-,. ; :- -,- •-.-, -V .— ■■--:: 

'if led.* ■ ■ ■■ ■ t :'-)'c .l^"f .V;^ 

Cellar Stair, Opera- "^9 .co.at.s' billed linseed oil, 
tor's Quarters. 



*In Operator's Quarters fe'a^ewerrt'r ^x ee'pt "f or : stairs and doors including 
- : fratj5es..,a.nd r ftriiB^ : .no painting,. of i-vood surfaces ; ; is,;r.e<|ui:te : d^ .■:...-; 

Directi ons .and Remarks ,. : - : , ;■,..;■■■,-"., . ; /,.-■■■ ,:,,.■ ..-.- .-.-. :;....-•-, 

,,...:. .■.rFin^sh ! ,,celor/.^s, L dire:c.ted,,. .^ndercoats ...fftaill approximate the color 

of the finish coat The first 'coat' of T *iT-E- %% 'shall' be thinned with 

one p3,nt:of^iiiineral,,spj,r4ts; Grvturpentine^.per^gallpn of base paint. 

C- ? . ;; ;;X ( 11);. ^interior ; ; Wa'9d Floors '.'X.I^tur&i) . - . . ?• -V.-;/": 

...-- :-■■: ". ','..''■■. ; Surface,'.- :.,->„ Faint .Formula s, to, be . Applied, 

;.;■'.;„!:;.■,. .-.^.preparation-and- 1st ., ,,,.,. -,2nd.. ..>,.. 3 r » ...it"" 1 
Surface ; ; ..": f : ^ ■■■■ " ;...„^P getr^tn}enis Coat, ,.: V.-' ■■Coat^ : '' ;^ .:{:.' Coat 

Interior Wood Clean, sandpaper Fed. Spec. Fed. Spec, ...-Jed, Spec.., - 

Floors Operator's and fill as TT-S-176b. TH-S-ifGb. P-W-155'. 

"Quarters" ■(exc*gp^ : "r J g^i:r^d -.-r-"..* -; —.; " -••■■-■.■•-—• -— .-.,----■ 

when tile or : _. v; - ..■■,., >-,_ v - : -;*:,,■; -v., 1 
linoleum is to -..-....--- ■ - • ■ 

be installed)-. ,., ■• -,•■,-. ,,- ■.-,.-... ■,■:■-■.. . ;: . — 7 .. h^. ;•;:■;. :tV:'. : : " r ' ■> ■■'.>': ■■ ■. ;.' 

"■ : "' ov "-"' ;^;^^££K^ - :: '-": 



Directions and 'Remarks 

Floors shall be sanded ,. , :Cak and similar .open .grain- woods .shall he 
filled with Fed. Spec TT^F-336b wood filler, prior to -application- of; ■ 
sealer, and .-all excess filler removed. Sealer shall be-, class 1 or 2 ■ 
as required by type. pf|. flooring- Each application of .sealer shall, be 
followed by wiping and buffing operations- to give a high quality finish 
prior to waxing. 

(12) Operator's Quarters - Interior Wood Surfaces (Natural), 

Surface" ■■, _ Paint. Formulas to be Applied 

. .Preparation and ■ ..- 1st , "* 2nd 3rd ' ■ "Vth 
Surfa ce " Pretreatment " Coat Coat '"""" Coat Coat 

Kitchen cabinets , Clean and sand- Fed. Spec. Fed. Spec- Fed. Spec..-. :' - 
living room paper as re- TT-V-121c. TT-.V-121c.TT-V- 121c. 
planter box wall quired, stain 

with TT~S-7Ua, 

fill and seal 

as necessary... 



Direct ions and Remarks 

Each coat of varnish shall.be allowed to dry overnight and lightly 
sanded and then wiped clean prior to application of next coat. Final 
coat to have satin finish. 

■ (lh) Machinery, Interior and Exterior, Atmospheric Exposure. 

i Surface Prep- Fain t Formulas to be Applied. ■ -. 
aratlon and 1st 2nd " 3rd " 4th 
Surface Pretreatment Coat Coat Coat Coat 

Machinery in inte- Solvent Fed. Spec. Fed. Spec. Fed. Spec. None 
rior' or exterior Cleaning ' TT-P-86a. TT~E-489b TT-E-489b 
atmospheric expo- and wire (Type II) (Class A) (Class A) 
sure,' not other-' brush 
wise specified.. 



Directions and Remarks 



Machine-finished surfaces shalj'fce protected ; duri"ng : the- bonstruct ion- "' : 
period with- rust preventive., compound, conforming to. MJL Spec. MIL-C-16173A, 
Grade I, ua:less*-'6therwise-* s-pecif icfeliy- ihdlca^e'd:; ^;"r"' , :f ; ? I: :" ■ : ' v ;'' "'.;'"■' „' 

1*0-0$ • ■ ' SPECIAL BABED PCJRMULATIOJ®. £OT ; CGV|I?EP m '®&w'mD'smci&xcA- 
TIOKS .-. ■- ' . ;a .; ■ Exceptions-;. : - The previsions! Undraw materials' -speci-- 
fied in this section are applicable only to the special paint formula- 
tions . shown hereinafter ,. in- detail and .not- to .those finished product . . 
coatings gqy,e.rne^;!by'Fecieral : or other 'Standard' Specif icationsi". '■ • ;, '■ ' 

. .::i- - Ge neral . -.Paints shall h'4ye the composition as indicated ' 
in the, formulas, listed herein. ■Except'; where", otherwise specified -or ; 
authorised ,.. all pair^t' shall, be made by grinding 'together dry pigments-". :.■■•. 
and, a liquid, vehicle to form a smooth .paint that will flow freely- ' 
and will not settle or react deleteriously in- containers.; ./Where !$o •• 
specified, special pigments shall be packaged' in separate containers 
for mining on ,:■ the. job. .Unless- otherwise ..specified, grinding shall 
produce a fineness such' that coarse particles 'and skins -will- not exceed 
1.5 percent (-total residue left on Wo. 325 screen) based on pigment. 
All paints shall' W so processed as to insure -that : within, a' '.period of 
one year from date of manufacture, they will not gel, liver or thicken 
deleteriously, or form gas in the closed container. ' ' . '- ■ ■ 

c. Inspect ion^ and . Tests . - inspection and tests, ...except as 
otherwise indicated, will .be performed, in accordance with the applicable 
provisions of the latest current revision' of Federal Standard l^t-1, 
entitled "Paint, Varnish, Lacquer, and Related Materials; Methods of 
Inspection, Sampling and Testing". 

£• Pac^agin fr and Labeling^. - Paints and vehicles shall be 
packaged, in... standard, containers not- larger than 5 gallons .in size, with 
removable friction: or.. .lug- type covers. Containers for" vinyl type paints • 
shall be. -lined with a. coating resistant to the solvents in the- formula*- 
tions and -capable of. effectively isolating' the. paint from contact 
with the metal f n tfce- coiitari.rjer .' ' Containers for phenolic aluminum ■ ' 
paint: .shall", be of the double.rcompartment type with the pigment compart- ' 
ment suspended inside the main container in" such a manner that the 
pigment is. Isolated from contact with' the vehicle'. Each container- shall 
be ; clearly -and, durably labeled to indicate the purchaser's order number, '" 
date, pf -manufacture,, manufacturer's batch number, quantity and full name 
and color of the material. Pigmented paints shall be packaged^ in con-- 
ta.iners. not larger than. 5 gallons.: \ ■'.. ... 

■-*■■;■■■ ' i .. . ■ ■'■"■'.'.■ 

e. Colors and ^ Tints. - Colors where specified shall Conform ' : 
to the listed chip on latest revision of Fed. Standard 595 "Colors". 
If not specified, the color shall be that naturally obtained from the 
required pigmentation. 

kg 




f . ■ Paint Formulations . - (l) Formula P-9; Aluminum Paint, 
Linseed -Tung Oil, Phenolic Varnish. . '.. 

_ Ingredients Gallons Pounds $_ by_ Wt . 

Finish aluminum paste ■ 1^.1 172-0 
■' Varnish (Fed. Spec. TT-V-119) 8^.9 61+9-5 

100.0 ■ 821 .5 

Aluminum pigment shall he packaged separately for Formula P-9 and mixed 
with vehicle immediately prior to use. Each vehicle container shall 
he labeled to the latter effect together with instructions showing 
correct proportions of vehicle and aluminum pigment. The mixed paint 
shall dry through, suitable .for recoating, in 12 hours . Samples of , 
Formula P-9 being submitted for approval shall include separate samples 
of aluminum pigment, varnish and the phenolic resin and oils used in 
the manufacture of the varnish. 

(h) Formula V-766; Vinyl Type White (or Gray) Paint. - 

Ingredient Parts by Weight 



Vinyl Resin Type 3 


8.7 


Vinyl Resin Type k 


8.7 


Titanium Dioxide (Type III) 




and tinting pigments 


13.3 


Tricresyl Phosphate Plasticizer 


3-3 


Toluene 


£» "j p *L 


Methyl Isobutyl Ketone 


1+2.85 


Propylene Oxide 


0.05 



100.00 

The dispersion of pigment for Formula V-766 shall be accomplished by 
means of pebble mills or other approved methods. Grinding of this 
formulation in steel lined or steel ball mills will not "be permitted. 
No grinding aids, antisettling agents or any other materials except 
those shown in the formula will be permitted. A 1.5 mil (dry) film of 
the paint, spray applied to a clean, cold-rolled steel panel and dried 
1+8 hours, shall exhibit excellent adhesion. The' fineness of grind 
(Fed. Standard ll+l, Method 1+Ull) shall be not less than 7- Unless 
otherwise directed, half of the V-766 paint shall be furnished as white 
and the remaining half gray, the latter obtained by thoroughly dispersing 
carbon black into the formulation. The gray color shall approximate 
Color No. 26231 of Federal Standard 595- Samples of Formula V-766 sub- 
mitted for approval shall include separate samples of all ingredient 
materials . 



5.' Ingredie nt Materials. - (l) Aluminum powder shall 
confirm to Fed , Spec r TT,r$-46cy "MSMnuB -Pigment; powder and Paste, 

for^^^^^^M^^^:. '; .'■ ": ; : , V; r":,r ; ■ .„■ v; ^ ;1 :. :' ^.^r.,, ..... .-, ,-,. k ., 

(2) Synthetic iron oxide (red) shall conform to Fedv- 
Spec. TT-P-375 for "Pigment,. Indian, Red. and Bright Red. .(Iron Oxide), 

DrJ (f qr .' 5 u;i e in protective .coattn^f^ '^e '^I'W'TJ^ : Additionally, . _ 
tne'pigmerit' "shall have a maximum Dil absorption of ' 2k, 'a : ncf a ;i 'specific 
gravity. i of k.9Q to 5-20 in accordance with Fed. Standard lh-1, Methods 
U'i^i- arid* '^-181 ; pi 'ifaien the' pigment' is'dispets'ed'^rito the .{specified vinyl 
paint formulation, the paint shall s'hoV nb :; evxd'ence : ' : of ''''incbmpa'ti'biifty 
or reaction between pigment and resin after 6 months storage. Pigment 
shade shall be as required to produce the finished paint color. 

(3) Titanium dioxide shall conform to Fed. Spec. TT-T-l+25a 
for "Titanium Dioxide; Dry (Paint -Pigment)", Type III, chalk-resisting, 
siliccn-aluminura-zinc treated (rutile). 

(i+) Carbon black shall conform to Fed. Spec. TT-C-120 
for "Carbon Black; Dry (Paint-Pigment)", Form I or II, Class B. 

(5) Trlcresyl phosphate plasticizer shall conform to 
Fed. Spec. TT-T-656a, entitled "Tricresyl Phosphate". 

(6) Vinyl Resin, Type 3, shall be a vinyl chloride- 
acetate copolymer of medium average molecular weight and shall contain 
85 to 88 percent vinyl chloride and 12 to 15 percent vinyl acetate 

by weight. The resin shall have film-forming properties and shall, 
in the specified formulations, produce results equal to "Vinylite" 
resin VYHH as manufactured by the Eakelite Company. 

(7) Vinyl resin, type k t shall be a copolymer of the 
vinyl chloride -acetate type, shall contain (by weight) 1 percent 
lnterpolymerized dibasic acid, Sh to 87 percent vinyl chloride and 
12 to 15 percent vinyl acetate. The resin shall have filo-forming 
properties and shall, in the specified formulations, produce results 
equal to "Vinylite" resin, VMCH, as manufactured by the Bakelite 
Company. 

(8) Mineral spirits shall conform to Fed. Spec. TT-T-291, 
"Thinner; Paint Volatile Mineral Spirits (Petroleum Spirits", Grade I.) 

(9) Toluene shall conform to Fed. Spec. TT-T~5k8a, 
"Toluol (for Use in Organic Coatings)". 

(•10) Butanol shall conform to Fed. Spec. TT-B-8^6, 

"Butyl Alcohol; 'Normal (for Use in Organic Coatings)". 

40-23 
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(11) Methyl is ©butyl ketone (MIBK)- shall .• : cdnf arm to 
Ted.' Spec, TT-M- 2 68,. "Methyl Jsobutyl Ketone, (for Use in Organic Coat- 
ings)", ■■■■ : , 

(12) Thinner T-10'for Vinyl Coatings shall' consist of 
10 percent methyl isobutyl ketone (by weight) and 30 percent toluene. 

. (l3) , Propylene oxide shall be a commercially .pure pro- 
duct suitable for the intended use. ■ ■■ ■ , 
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: " , -Oi -■:■/,-> SECTION; ■' l iLil',', H .. ; V .' : " ,: '"~;-. -"■" ' 

■ - -• ■' --;- ..,.■ _■■;■.■■-: *i-;.;pi.. 

- ; -BlTUMlNCUS CONCRETE '' t^VEMSHC ', ' 
^"■^:" -: : : (item 9k) ■'■;""''. .;.; ; "'7 '' "'"' - 



^-°^*'. 'SCOPE-. - •■^hIi9.: ! sectioa..c:ov r ers bituminqus concrete pavement 
treatment, inciuding prlSie' coat >■ ••complete. "*" ' '" '" ' ' : '" K ' t '' "' w^v:- t v -s .--. „-,.., ,.,-■■ 
■■' ....... '■'.. " "'* y!Z '--- ■ ■■'■ '.. ,'^v .■■'-.= ■;..•/;./.•.'■;.- 

v-"-M: 02 ;. ./DESCRIPTION. '- The bituminous concrete pavements shall ^^coai 
S1;I 3I^ ^ n '' a ' 2 r iMdJ *'<*** gravel Ibase ; , : The ! 2 ■ 1/a-inch pavement shall be 
,cp»st£ucted In 2 edu#ses [consisting -of K'^l/^i^b&tJoi^Vae and a' 
1-Inch' top -coarse.'" -:^,.<y ■■, ■--■■■ ■ . ,'''"' "■;' '"■' - i ---v. ^ : "r;K 7 •..-.■-«•-•■. ..... 

- ■■ . ;v .i-;vc -r. .:;■■■ ■,-.. . VCy-" . 'V ' : ■? , - %: : ■'■'■ i - : :-fe:s:-i.-A-,.-^:.' v-v ,.,..,;'";' ". v 

•^;,:^7°3» ; . HOME COAT. - a. Asphalt . -''b±tmiwitf ; i^t^ildt-!ri^.'thfe^w.^ 
CD ^, l^f: conform to : F ederai; .Specif icafcl«* - SS -A -oWlX, designation MC-0 

"■-".U V'.'" ■'..'.;. ,. Ll- ' ■ ■' ' '"' ; '""''■ ■'■'■'-■' ' }'''-■■ ■' • ' --. :/ -'' :; ■"■'' .;*j,. - 

,: V " '^•' Ratg.-of;'A^plloat.iton . :-:.P^.ime'.GC&t''(&a:&:be-^^ 
*$£? .Pf^pi^pximtely. O.kO gallons: #er •■■square,- y^fd oT'basW cburseV '■■ The"; v 
exact^quantttyi, 'which; may^be^ varied t.o^uit'fiel^'c'cMitfenV^^^be" 1 LW-t* 
determined by the Contracting Officer;.; ' T%^'uminbui f 'foatfea* eHKLibfe.'; 
applied at. a temperature within the range of 70 - 'lUo ■'& •'fo^-feiS : am : -XWi- 
185 F. for MC-1. 

£* Certified Analysis . - The source from which the bituminous 

material is to be obtained shall be selected before the material is required 
for use in the work and a copy of the certified analysis representative 
of the material to be employed in the work, shall be submitted for approval 
not less than 15 working days before commencing work. 

d. Weather Limitations . - Prime coat shall be applied only 
when the atmospheric temperature has not been below 35 degrees for 12 
hours, immediately prior to application. 

®* Coring , - Following the application of prime material, the 
surface shall be allowed to dry without being disturbed for a period of 
not less than ij.8 hours, or longer as may be necessary to attain penetration 
into the base and evaporation of the volatiles from prime material, 

Ul-Oli. BITUMINOUS CONCRETE PAVEMENT. - Bituminous binder and surface 
courses shall conform to Standard Top and Bottom Courses in Section B-18, 
Class I, Bituminous Concrete Pavement, Type I - 1 of the Standard Specifica- 
tions for Highways and Bridges, Commonwealth of Massachusetts, Department 
of Public Works, revised April 1961, with the following modifications: 

a. Testing and Approval , - Suitably sized samples of the bitu- 
minous binder and surface course mixes proposed for use in the work, to- 
gether with the proposed job-mix formula conforming to the requirements of 
the Commonwealth of Massachusetts standard specifications, shall be sub- 
mitted for testing and approval to the Contracting Officer by the contractor 

lO-l It? 



not less than l£ days prior to the time of contemplated use in the work. 

The approximate quantities of materials to be submitted are as follows: 

Binder course mix 2$ pounds 

Surface course mix 2£ pounds 

The contractor will be notified, in writing, within 1$ days after receipt 
of satisfactory mixes relative to the approval of the- proposed job mix 
formulas. 

b. Compaction of Mixture* - Rolling of both the surface course 
and bindercourse shall be continued until all roller marks are eliminated 
and a density of at least 95 percent of the calculated density of a voidless 
mixture composed of the same materials in like proportion. 

ltl-05. Jffi&SUREMENI AND PAYMENT. :- Bituminous concrete road surfacing 
will be measured by the square yard of actual area installed. Bituminous 
concrete road surfacing will be paid for at the contract unit price per 
square yard for Item No,. 9h, "Bituminous: Concrete Surfacing", which price 
shall constitute full compensation for all costs in connection with the 
furnishing of all equipment., supplies, and materials and in performing the 
the work specified -in this section, including prime coat. 
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[ITEM 95)''' ' '" '""'■' 

with the ;.c.onst.35uc.t;i0tn ; .of ; b,itum,i^o'u$ .-surface '"treatment' , con^is'tin^ : pf a' ; ; '•■"' 
prime coat -and,- a ;■ double bituminous^ surface .trdaiiinent ''Oti rd^\itstvei '"';■''■' 
base, coffifliejfce* ; ;;..;;;,..;,., ; ., ; ... ; , ; ..■.....,.,■ ..... <: „ ,. •,. ;/, ' r ',~ (l .'Z." ^"..\ ...'.T ,..",':.. v'v 

i*2-02^ '" APPLiCA^fP^BijCA^ONS J- .' tt^fpiiowiriiJpdblie^loris;; 1 ' ^ J :/ 
of the issues listed beiow, but referred' to'' thereafter 'by' 'baiie* designs* J ' 
tion only, form a. -part <r,of,. this specification. r . w 



""' " '"' '"' ' "'' '"' "' s 



a. Federal Specification. - ....... ■..,, 

•virf sgrA^sfia,....' /" " : .::_ ; ; ^Aip^|if;\c^ 

£' American Society for' testing jfe'terial^ 

■j ■■■■:^G-/^c6p.'»,-. : i 'J,.-' "■" ", ., ■/,.' Standi fetfe^of 'test for Unit 
^ ■¥'■■ ; ■■<-■> :■■' l'..-i;A' .'■ .v.-.'.* ■ Weigfjtjpf; Aggregate' : ..J V " : : f : l'"'^;' 1 ':'* 



:G<13H.*55 •■■).-:: vv ■ ■■ Standard Methqd pf Tast'- for 'Abrasion 

■:.; ;,:;; ■- ■; ; . ., '■ ',. '' . . ; .__ ..'<\ . ; '. pf " Coarse „ Aggr §ga %$fp§ Use'"b^'\tlW; : ;;' 
' " ■(;- v.-; ,,v : '.vfr, ' ,''£os ;Apj*£Aes^^ 



'J:'t'T ;'■<■,' 



■■('.•J:-r.'!:;'-i,jD;'J36*39«.- t -: ■■-<'. \'-'.= ;" vVsta^ard^^ethol of | Test 'f6r Sie^e'';^ 

'Analysis' of '^lhe' ; and l 6darse'' ; ' .■'■; '^ 

Aggregates. * ir -" - : 

''■■:. ?:.:-■■;.'© ■ 75-59*'; ■.;'•■' ■ Meth,oAs" of .' Sampling Stone, Slag^ 

'.,.?;,'.;,.; ■;/; ,;■;;■. ..■:">;;:".' ..-'/^', ' !v. _ , „ '.GrSYpl# ■■ ^.^' &t& [ StojhVmOCk'ftir ^^ 

' "'' Use'as'Mgn%ay'|fete^ia;^ 

-/.:'::■ i.ri.v- I> 1^0 r 55.,,: ;,.,,.-. , .. v Standard tfethoda of Sampling 

-.;.■■. ,;-^ ..,;■: '; : .. .;,>.. ;;, r , : , . ■',■''■, - t * . , / ' feitumlnpUs .Material , 

..v.-,; r . i;, .-Atnerican As^Qc'iation^'.bf State fei^N ayl 1 'Of f itiiaig ffignSaifo -' -' 
Method . - ,,.'.'...'," ..." ,'^',.. "'"/: 

-;.:. -■-:..■:., :^10S^2^;f .. ^.„ ,. . fi . : Standard. .Method of.JSpot Test of 



' ;' ;' t '. 



As.p'hal'tic Jfeter.ials . 



14-2-03. DESCHIPTION. - "The biiuminbus' '^'rirae : doat : dov ; e : re'ii' / he're-' 
in shall consist of an application of hot bituminous material on a 
previously prepared road gravel base. The double bituminous surface 
treatment for primed base courses shall consist of a first application 

42-1 

k9 



of bitumen covered with mineral aggregate properly compacted, followed 
by a second application of- bitumen covered with . mineral aggregate and 
rolled to a smooth surface presenting an even texture-, 

■k2-&- MATEKIAIS-. ■- a. The bituminous material used .for the ^ 
prime coat- shalt.be cutbaclTasphaliana [shaU cdriform to^the. require- ; 
ments of Federal -Specif ication '88-4-671, designation MC-0 or MC-1^ 
with the additional requirements that the residue from distillation to 
680 decrees F. shall show a negative spot when submitted to AASHO 
Standard Method T.102,,using standard : jsjbtha .specif ied ; in Paragraph 3 
thereof-, Application temperatures shall be as follows : . 

MC . • '*•". • • ■ • 50-120 degrees F. 
MC-l" \W • • ■ 80-125 degrees F.. 

• b. OSie materials used in the application of the double _ 
bitumnous^surface treatment shall be mineral aggregate and *jj™™« 
material, , of .the following, .types, ..gradations, grades, and consistencies. 

. . .(1) Mineral Aggregate. - Mineral aggregate shall 
consist of crushed- stone- or. crushed gravel, free from adherent films 
of clay, and shall be' of such nature that a thorough coating of the 
bituminous. material used, in the work will not strip of f upon contact 
with water. ©ie moisture content of the aggregate shall not oe suf- 
ficient to prevent: it from^ being, readily coated with the bituminous 
material. Drying may be required as directed by the Contracting 
Officer, -Aggregates shall- have. a percentage of wear, not exceeding 
kO after- 5 00 revolutions, as determined by ASTM Serial Designation 
C 131- 

(a) Crushed Stone. - Crushed stone shall consist 
of clean,, sound, durable fragments. . of stone, free from an excess of 
flat, elongated soft, or disintegrated pieces, dust, dirt,, or other 
objectionable matter. 

(b) Crushed Gravel. - Crushed gravel shall con- 
sist of clean, sound, durable pieces, free from an excess of soft, or 
disintegrated , particles,, dust, dirt, or other objectionable matter 

At least 70 percent of the crushed'" gravel retained en the No. * sieve 
shall consist of fractured angular pieces. 

(2) Gradation of Aggregates. - The "crushed stone or 
crushed gravel shall conform to the grading shown below The gradation 
of the aggregates shall be determined .by ASTM Serial Designation C 136. 



*'" ,r: '"' ,: '«M ."iv •■■■ -:^. i ^.;' ".:'.-. :^-^' section te ;■ r ^..;-; v ! " '^,Zl i : ; -v <■-. :::■ ' ■ ?-■;;■; 

;; ' - ; ;r:l ' v ' ' ':'"'■', '.' ..':. ' .bituminous stbfac^ K^t^mt," ■' -"v /:;:'-■•; ■■■■■■■■' 
;;' r ;;;;;;:', ". '. .'■. -,,-, : Litems?)/; ! . : ; ...';" '/.',, /^^'^a-v- -"■■- — 

1+2-01 • SCOPE. - This section covers all operations. :in connection 
with the. construction of. bituminous' surface" treatment consisting of a 
prime coat '.'ana ..a, double, bituminous surface, treatment "on road gravel 
base, complete.' . ,- ;,.,__., v .;- .4. 

.^2-02: • :4PPi,iCABLE PTOfclOATlOKSP-^ 'The : 'fonowing^..pUblicatipns i ?rv 
of'-^-'-issuesiiisted below, -but -referred- -to thereafter by basic designa- 
't : fon i ''bhiyV 'form a part. of this specification., ..„,,,- ( r. 

. V\; ' la.'.l' ^Eederalv Specif ieation . v - v '"'' ! . : ;.~. ' .,". '..'": ^.;.-. ; ,; ^''- '■'■' :! " : 

Z^iJy ., : SSrA-6Tlai;:; ■■ '..■■■ --' , - 'Asphalt ; ! Cu^Baek' .(f or). £pad>*Wor&> 

' ' ; -'' : ' "W^mer-loan. Society for T esting 'Materia Is,- SeriaifPesigaatioris . 

.":.' : ,;^.C'2;?-6Q. -' - ; Standard 'Metjiod; og, Test... fori -Unit ■'-•■_' 

: ''V,,., ,.;'■■ -,;;. ; vi,-- . :'.:'.--'- ■' : Weight of* Aggregate, ' ; ..;:,."-. 

■ C 131-55- Standard Method of Test for Abrasion 

;..,;..-./ ..-:- -i" 'of'Cbars'e Aggregate; by. ; Us§;, of i the" 

''' ':."' ' .'', .,.'-,-. .- , ; : ■ Los ; Angeles ' Machine r ;:i .-! * 



.1. 



'"C 136-39. Standard Method of Test for Sieve . : 

Analysis ..pf Fine and Coarse 

, .... . ■:.-'.. - : Aggregates. ,. ' .•■.■-.- .:-■'->-• '-•■ t;;: 

'^75*59.«--.'. ;, . ■>..■ '-''■ Methods ot 'Sailing, Stoney^ Slag ^ 
,-''' v /;.'. I- ;■;■■: .'Gravel]- 'Sand. and "-Stone ■Block- for - 

■ Use 'as' Highway Materials 

X) = l4Q^55.. ,,• .. . • . ^Standard 'Methods .of Sampling ■>.• .- .- 
• .-:,-,.,>; . Bituminous Material.,.. ._■;.-.-- ... 

American Association of State Highway Officials Standard 



Method . 



T 102-42. - Standard Method of Spot Test of 

: Asphaltic Materials. 

lj-2-03. DESCRIPTION. - The bituminous prime coat covered here- 
in shall consist of an application of hot bituminous material on a 
previously prepared road gravel base. The double bituminous surface 
treatment for primed base courses shall consist of a first application 

1*2-1 
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of bitumen covered with mineral aggregate properly compacted JjUqwjd 
by a second application of. bitumen covered with mineral aggregate and 
rolled to a smooth surface presenting an even texture. 

■ k2-<k-. ■' MATERIALS. '..- ."a. The. bituminous ' material used for, the 
prime coat shall be cutbac]Tasphalt and .shall conform to the require- 
ments of Federal Specification SS-A-67I, designation MC-0 or MC-1, 
with the additional requirements that the residue /"J-ff^J 00 t0 
680 degrees F. shall show a negative spot when submitted to ^K) 
Standard Method T 102, .using standard aaphtha specified in Paragraph 3 
thereof.. Application temperatures shall he as follows: 

. MC-OV. . ... ' . . , ."v V : . ■ .V .' . "" 50-120 degrees F. 
■■ MC-1 .....,....>...• 80-125 degrees F. 

-■ b. The -materials used in the application of the double _ 
bituminou^surface treatment shall be mineral aggrega *« ** ££5££ B . 
I mterial> : of :;-the /following, types, gradations, grades, and consistencies. 

. ■ -'.(I) Mineral Aggregate. - 'Mineral aggregate shall 
consist of crushed stone, or. crushed gravel, free from adherent films 
of- clay,' and shall be of such nature that a thorough coating of the 
bituminousvmaterial used in the work will not strip of f upon contact 
with water. The moisture content of the aggregate shall ^ ** «* 
ficient to prevent it from being readily coated with the bituminous 
material. Drying may be required as directed by the Contracting 
Off ice?. ■Aggregates shall have a percentage of wear not exceeding 
To after 500 revolutions, as determined by ASTM Serial Designation 

c 131. 

(a) Crushed Stone. - Crushed stone shall consist 
of clean, sound, durable fragments of stone, free f ™m a n e xcess of 
flat, elongated,. -soft,- or disintegrated pieces, dust, dirt, or other 

objectionable matter. 

-(b) Crushed Gravel. - Crushed gravel shall con- 
sist of clean, sound, durable pieces, free from an ex cess of soft or 
disintegrated particles, dust,, dirt, or other objectionable matter. 
At least 70 percent of the crushed gravel retained on the No. U- sieve 
shall consist of fractured angular pieces. 

0) Gradation. of Aggregates. - The crushed stone or 
crushed gravel shall conform to the grading shown below. The gradation 
of tie aggregates shall be determined by ASTM Serial Designation C 136. 



100 

85-io6 

10~*fQ r 
0-10 



Percentage j by weight passing square : mesh sieves ,. 
Sieve Designation Coarse Aggregate :, U Key Aggregate 

'."-■ ; "-3/U M .'- . ... 100"-" ''.-•■ "■ 

1/2" - -" : 'r . .:■-:■:• -90-100,,: .; 

■ ■ - 3/g" ■. 1*0-70 ■■■;. :-■:" - *-- 

■ : '.No. k ; ■■'-■■ ■ '. ■'. 0-15' .•'■-'■■' ..'.'■■■' - : - 

■'■".■; ■'■ .No,- 8. :.. - '-= ,! ■-■ ■■:■.■: , p-5,,. . . 

■ , ' ■';. ,;itev.l6;. . ,_. ".",:'< ■■■.;■ ■-■■ ..;.— ■ ■■■■■■■,■:■... 

■■'■'■'.■ (3) \ Bituminous Materials. -"'The bttuminpijs,:paterials ;;. ;■-, 
used for ! the double ■bituminous surface treatment 'shall conform, to the ";-^v .-. 
following:; '..','//.;.. . - ;: -„. ' ■'"■ 

(a ) ' Rapid' Curing Cut^.Back 'Asphalt .■ - :, The' rapid • ■■ •' ■ 
curing cut'-back ; ;aspHalt' shall:'<Sonform to' the. requirements .of .Federal : '•■ ■ ;■ 
Specification SS-A -671, Grade '-RCM*, or RC-5. In addition to. the- ■...'-. 
requirements -of^ the Federal '-Specif i.eation, .the residue ,froiB. distilla-tioh-. 
to 680 degrees, F. shall show:. a, negative; spot when submitted tp AASHO,; ; } 
Standard Method. T 102, using the standard naphtha ;. specified £n ^p&j^$ih3 
thereof. Application temperatures shall be within the following ranges::.- 

■ ^RC-V. ... i ..... . .."'". 175-250 degreejs'F.- , , 

;.^'; v ,;^ RGrj.. ..';:. .; . '.,. •■ \ v • •' • .,200-275 degrees P.; _,,.. ;. , ;; 

' 42-0? ., ", SAMPLIKG AHD TESTIKGV - , The source(s ) from which the 
aggregates are- to be obtained shall be selected in advance -of -the 
time when, the- materials are required for use in the work. .Suitably 
sized samples of bituminous- material together with a copy of , their 
certified- refinery .analyses and samples of aggregates "shall be sub- 
mitted to' the Contracting' Officer for approval not less than 21 "days' ' 
before conmiencing. the work. All. sampling of materials, unless other-. 
wise directed,' shall be. in accordance-withASTM Serial Designation 
D 75 for. aggregates and ASTM Serial Designation D lUo..'for bituminous 
material^ .Only those materials that have demonstrated by service 
tests to be -satisfactory for the' work-shall.be used as approved by ■ 
the' Contracting Officer^" All test sample?-.- shall be supplied by the 
contractor at his; expense/ and all tests will be' made by the. Contracting 
Officer/ Without cost to ; the contractor. Additional- samples of ■■ 
materials- shall be furnished by -.the' -contractor during ^construction/ 
as required by the Contracting Officer., Sampling of materials^ will be 
observed .and supervised; b^ : th'£ Contracting Officer when- deemed' neces- 
sary. ■.;■:-■■■;■. ■ 

'"H2-Q6. .- QUANTITIES OF MATERIALS PER SQUARE YARD. - a. Bituminous 
material for the prime coat shall.be applied at the approximate rate 

:-."'■■: " ■■"'■-': ,... l+2 r 3 '"' ' .'.'■■ 

■■ . . . '■' ' ■:■'•■ h9 ■ , 



of 0.40 gallon per square yard of base course, 
may be varied to suit field .conditions. 



The exact quantity 



b_. The bi turneri' a:hd aggregate-' for : i the../do'U'ble bi;turciinous 
surface Itreatment shall be spread in the quantities shown below. Upon 
commencement of the work, 'ahd' 'during "--its progress -, the individual, 
quantities of bitumen and aggregate may be varied to meet .specific 
field conditions, as directed by : the Contracting Officer, without 
adjustments to contract unit prices, but the amount in all: cases shall 
be within. the limits specified.. The weights shown in this table are 
those of aggregates having a specific gravity of 2.65. -If- .the specific 
gravity of- the aggregate to be used is other than 2.65, appropriate 
adjustments shall be made in the number of pounds of aggregate re- 
quired per square yard to insure a constant volume of aggregate per 
square yard 'of treatment,; ...'..",. \ ■■ 



Grading' 



Bitumen 

■gallons -per 
.square yard 

■-/•■'First . , 
Amplication 



Coarse' :/; ;:.:..;. : [, 
Aggregate -0-S5-O.35 
Key Aggregate 



Aggregate 
.pounds .per. 
■square,. yard 
^ /First; . 
Spreading 

. ■ 3541. 



Bitumen 
gallons per 
^square yard 
/SeSacd. : '■ 
Application 



0.20-0.30 



Aggregate : 
pounds per 
square yard 
/:' Second- 
Spreading , . 



-15-25 



U2-0T. • EQUIPMENT.;', - . All equipment, tools, and - machines < used .-'in 
the performance of the work covered by this section of . the:-, specifica- 
tions shall be -subject to the .approval of the Contracting Officer., and 
shall be maintained, in--, satisf actor;? "working conditiori' at; ail "times. , 

'-a* Bituminous Distributor '. - Bituminous distributor shall \ 
have pneumatic tires of such width and number that the load , produced , 
on the base surf ace: : shall not exceed '65b pounds per inch; of , tire width. . ... 
It shall be so -designed .and equipped, as to distribute the .bituminous ■ 
material uniformly at ■ even heat on variable widths of 'surface at 
readily ■ determined ..and controlled rates ranging from 0. 05 to 2.0 gallons 
per square yard, with a pressure range of from 25 to 75 pounds per 
square inch, with .an allowable variation from any specified rate. not. 
exceeding 5 percent. The distributor equipment shall include an . . 
independently operated bitumen pump, tachometer, pressure gages, volume 
measuring devices, a thermometer for reading' the temperature of tank 
contents., and a hose attachment suitable for applying bituminous mate- 
rial to spots missed by the distributor. The distributor shall be .- 
equipped for circulation and agitation of the bituminous material during 
the heating process . ' 



b. Heating^ Equipm e nt . - Heating equipment for heating 
bituminous materials shall consist of steam coils arid equipment for 
producing sfceanv so .designed . r tha.t steam will not be introduced 
into the, material.. '"!~'Trt the event' 'storage' tanks- areAised, --an stored - :•' 
thermometer .^ith, a,, : fange ,f,r:6m ^0° Pi to'~M)0 D F.^shall- : be'f^ied:;to^::: .:-?r. 
the tank, .so^tjija;^ t^^ be;= <;,:?*,;>•■ 

determined . at ,^'lX^t^es.^ ';.'',/ '";'.;!" ;'.''' '':;"■'* y : ^: ■■'■:/. :.--:'■; -v •;-/'.!■;':,; ,::.-: 3 .;,-«, 

£. Power Rollers . - Power rollers shall be steel-wheel :'?^.u 
or rubber-tired type conforming to the following requirements : 

. ■ ," : ; -.,,..( 1) ; : $te^l -wheel ^oli^rsyshali'/be^of ■* either" tandem or-'V - ■■'■- 
3-wheel construction ye.^jt,n.g . .1^ i 

able for ; rolling bituminous 'payemehtsV ; The' wheels'- of :i the rbilerV" -' > -■'■' 
shall be equipped witn :: ad jus table' scrapers'^ ' The rollers "shall be" -• ■: -'■'■'■ 
equipped with water tanks and sprinkling apparatus that 'shall- "be used" : ; : '- 
when necessary -to. keep, the. wheels..., wet, -tiius. ,pr,eye.nting adhere nee ^ of 
bituminous material *g.^he'\^^eisV.,- : .::/lT '.'':' ,V-''' "'' <~' ' : -^ <^'^-0Z .;>)-': 

(2) ,'. : Th ; ^.r r ubbe>-:t;ired.. roller shati ; be'" s'eif-propel : led- ; *■;• '■■■ 

and equipp ! e i d : ,with / «pt jl l^'s'than.'Si wheels 'counted ott 2 -axles' ■■ 'tfraiiehtf *~ *-'>;■ 
manner that the, rear, tires, will ;npt. '"fjbllpy. in the' tracks- of. the 5 fbrvar-d^. 
group. The pneumatic : roller' ' ; shai;i also.' ;be'" equipped 'with ■sui®a'bl.e-'.bexes ; 
or platforms for ballast' loading and' when loaded ^with r b : alla"s--t : sifetil'j ^-y 
weigh not less than 10 tons. The tires shall" be* uhifdrmlV" 'inflated v;i ■.'-■ 
to not less than. 45. pounds- per .square ,,inch pressure.. 

d," ]^cha^ipaT^Spreaders ; ^ ■> ..Mechanical spreaders sJ^ilbeV ;:,;'.' 
ad jus tablet and' Capable ■■ of ' spreading ■ aggregate ■ at ; ■.controlled; awpunts ; : ... ; ;; ; 
per square yarcl.'' '..' '/ y'' \ ; " : ' ' . : ; ■'"' ■'•' : ' ■'".:'"-.?•; - ■■■■..:).■-; 1::^:-,^ 

...ir.-.- fetitf';^^/ -; :: Brobto drag's : shall- -cons ist of ,- brbons£, ££,*;] " .-, ' 
the 5treet"*type,. mounted- ■'In a frame -'in '-such ja iratjner : asi to f spread,, the; y ,., v 
aggregate 'tmiforifily "over', the surface off 'the area : .-to be ; treat eg..- .jhe.,;_y 
drags shal^be^equip^d with : totf plates for: /towing.: ■: Towing ..eguipfflen^^,''' y 
shall also,.be;",pheu'matic-tired. : - '■■"' " -'.-ir ;. .■; : ? ; - : 1 -j ■ -.::: : ;o; -- : .r- .;'; : - : -^ 

f. Power Brooms and Power-; Blowers .; *^-.>.:. Power. •brooms, and,.. ....,, .:...; 

power ,ia.awirs.,-,shall be, ^suitable for effectively cleaning the surfaces 

to be treated';; - ..,., -. : . ',';'. !:7'\- "■"■-' ]' '-''■'' \ '■/''■'■'': / - ; >--'' H-' .:'-! ".'-v.^ .C :.'":". . ; {-.■■'-■.'' 

;^; f ' ; ' RtJ^r^Tl^ed^: : Rollers: ■..■ ■■-■■■■ -. ; I^bbe^^^dVrb^3:ex8 '...;'.;..;■;■ . 
shall conHsV^'^'axle'^on^^ not. less ..than %^mw$tit- 

tired wheels- in '-such' banner- that the, rear- group, : pf tires ,w'i'l^.' ryot: fo%%pyt'- 
in the tracks ; of -the f brward group-. -The,. axles r Bhall , be . suitabl^ifor' . : 
ballast leading;. '■ -The- --tir"es. ; sha 11' -be - uniformly, : i "nf lajte^ . . 'The' . r pliers; 
shall be weighted -as'-direc^d-bythe eontra»bing;/Gfri^ '". 

or other 'towing; 'equipment shall a : slo'be' : penu^mtic-tiit;fid,.. ' .-;.;„■'. ',;.'....■■: , 



.':■■ -i'/ -jj ',]■ '. .^s5: 




&• Scales , - Scales shall be standard truck scales ot t6e. ■ 
beam type.."" The" scales, shall be of sufficient size and capacity to _ 
accommodate all trucks used in hauling aggregates. All seales shall 
be tested and approved by an inspector of the state inspection bureau 
charged with scales inspection within the. state in which the project 
is located, 

k2-08. WEATHER IMITATIONS - The prime coat and double bitum- 
inous surface treatment shall be applied only when the base course is 
dry and when the temperature has not been below 35° F. for at least 
12 hours: immediately prior to application.' The prime coat and double 
bituminous surface treatment shall not be applied when the atmospheric 
temperature is below 50° F. ■-..-.. 

42-09. COHDHIOHIKJ OF EASE COURSE. '- The surfaces of the 
primed road gravel base course will be inspected and tested for 
tolerances by the Contracting Officer. . Any deviations in excess of 
the -specified requirements shall be corrected as directed by the 
Contracting .Officer, Any ruts or soft-yielding spots that may appear 
in the base course shall be corrected by loosening , removing, or 
adding mater ial, ' reshaping, and recompacting to line and grade, as 
directed by the Contracting Officer, 

14-2-10. PREPARATION OF. SURFACE. - Immediately before applying 
the prime coat, all loose material, dirt, clay, or, .other objection- 
able material, shall be removed from the surface to be primed with a 
power boom or blower supplemented with hand brooms, as directed by 
the Contracting Officer. After the cleaning operation, and .prior to 
the application of the prime coat, an inspection of the -area to be 
coated will be made by the Contracting Officer to determine its fitness 
to receive the bituminous priming material. That portion of the base 
course prepared for immediate treatment, if considered excessively 
dry, shall be lightly sprinkled with water immediately in advance of 
the application, as directed by the Contracting Of ficer, to assure a 
uniform spread of the bituminous -material. ...".". 

42-11. APPLICATION OF BITUMINOUS PRIME COAT MATERIAL. - Immediately 
following •. the preparation of the base course, the -bituminous prime 
coat material shall be applied by means- of a bituminous distributor 
at the applicable temperature specified above. The bituminous material 
shall be applied at the pressure- and in the amounts as. directed by the 
Contracting Officer. The priming material shall be so applied that 
uniform distribution is obtained at all points .of the surface to be 
« a r] OT* -f-vco+.pri . TTni<»fiK t.he distributor is eauipped so as to obtain 
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treated with .bituminous .material .v Fo^Q^ing .-.the application Of prime ■*; 
material^ the 'surface, shall be .allowed ;tG-4sy! for aj.period: o,f ;nqt : les§ . 
than 48 fcp.urs .without^beir^Vdi^turbed^'or f or : ;such additional period' '■,.-. 
of -time as. may be necessary to attain, penetration Inlj© -the foundation:.-;. 
course and dry,ipg ; qut, .or evaporation pf\the volatile^, from prlme^m-ate*;' 
rial, ..which , period shali . be, /determined! by the ( Contracting Officer. . ', .The 
contractor'; -shall furnish and, .spread sufficient approved .sand .onfall ■;. ,. 
areas .which show an excels, of bituminous.- material tq, effectively blot!; 
up-ani =. cures the .excess, .as .directed. The primed surface shall , be , : .; .' 
maintained by the .contractor \until. the.- succeeding layer of ...pavement : - 
has been placed. During the .interval/,. the contractor -shall protect.; 
the primed surface against damage and shall repair all broken spots. 

:i ^!12, FIBST APtLICATiON QpffiuMlKOUS .MATERIAL FOR ©C-UBEE' SUR* ■ " 
FACE- TEllATME.Kr. .-., - : The .first,, application of bituminous .material .for! ...! , 
the surface treatment .shall, jbe .applied .by means of, a bituminous distrib- 
utor aj the temperature determined by the Contracting Off icer, . within , 
the .^angef specified in ; .Paragraph 42-c4b(3)» The. bituminous-material-: v 
shall. b.e;,,app.lied.,at"the' pressure and in~tbe amounts; within. the iimits.,: 
specified. in Paragraph >2-o$, as .determined, by- the Contract ing ; Officer, ' - 
The bituminous, material , , . ,, .shall be so applied that uniform dis tr xbu- 
t:L ? n ;- N"- ^? 1 ^ 0Ve , r ^all. points of : the .surface, to- be treated. '. Unless 
the distributor is equipped so as "to" obtain satisfactory results at' the, 
junction of previous and subsequent applications, building paper shall 
be employed as specified above. . All-lightly coated .«reas".and spots 
missed by the distributor.. shall be '.properly' treated with bituminous 
material applied by hand, ...; 

*&*%%. FIBST SPREADIKO '.OF AGGREGATE,-' Immediately, following .-■ 
the first application of bituminous .material for the double surface 
treatment, the coarser aggregate shall be spread uniformly over the 
surface, in amounts., within the limits specified above,.*- as directed' 
by the. Contracting Officer. Spreading .shall be; done with aggregate , 
spreading equipment of the type specified* The aggregate shall be .' '• 
spread, evenly by. hand . on all areas missed by. the aggregate spreader. 
Trucks spreading aggregate shall be operated backwards, so that the 
bituminous material will be covered ahead of the truck wheels. When 
hand spreading is .employed,. -aggregate shall be dumped in -piles adjacent 
to the -area to.be treated and.spread by -means of shovels '. The ..aggregate- 
shall be placed in sufficient quantities., within the. limitations spec- 
ified, tp provide- a ; small ;roll of .surplus material ahead of the broom ■-, 
drag, . thus .preventing, the broom drag from turning over the coated . .- 
aggregate. Back-spotting or sprinkling' of additional aggregate over 
areas having insufficient cover shall be done by hand and shall be ■: • 
continued during the operations whenever necessary. 

42-14. HROCMIHG AND ROLLIKG FIRST COURSE. - The surface 
shall be rolled after sufficient aggregate is spread to prevent pick- 
up of the bituminous material, and rolling shall continue until no 
more aggregate can be worked into the surface. The surface shall be 
broom dragged as soon as possible after rolling, but not until the 
surface- has set sufficiently to prevent excessive marking. Broom 
dragging shall continue until the aggregate is uniformly distributed 
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over the surface. Broom dragging , rolling, and back-spotting shall 
continue unti? the surface is cured and rolled sufficiently to key 



and set the aggregate^ as approved by the ■-•Contracting -Officer. In all 
places hot accessible' to the ;rollers > -the aggregate shall be adequately 
compacted with hand tampers, , Band tampers, shall weigh : not less than 
25:POunds and shall have; .a tamping face ares of-- ■■not more than -50 square 
inches. Any aggregate- that' becomes .coated, or- mixed 1 with dirt or any 
other foreign, matter-, shall be removed,; replaced with clea'h' aggregate, 
and rerolledy as directed by the Contracting Officer. '■■ All - surplus ag- 
gregate shall be. swept pff : the surface; and removed prior to the -second- 
application .of. bituminous, material. . The ■ contractor shall- maintain- and ' 
protect the treated areas. by b>arricadesy : ' if necessary, until the sec'ohd 
application, of;. 'bituminous ■■ material- is -applied;-.' 1 : .'■' 

1+2-15. SECOND APPLICATION OF BITUMINOUS^ MATERIAL. _- . .The second 
application': of-, bituminous, .material. shall ; f ollow Hrlthin 2^ hours; after 
the construction of. the ■first course, ;weather jSermitting, ^Ehies : s' the 
treated-surfacei-ls-iexcessively-^ moistened 'by rain>- when it shall' be' 
allowed: to-dry, for: such time: as Is deemed: necessary 1 by' the Contracting 
Off icer/ :: ;The : Second: 'application. :bf : bituminous' material shall' be applied' 
in -the .manner specif ied. for .the .first application,- at the temperature' 
as -determined: by the Contracting Off icer , "' within the ranges' ; specified . '.-,. 
The bituminous ■ material- shall be also, applied at the' pressure : and in 
the amounts, within the 1 limits. specified, as r directed by the Contracting 
Officer.. :-■:■':;■■:,:- 

h2-rl6. .SECOND SPREADING OF AGGREGATE. - Immediately following' 
the second-application of bitumen,- the finer (key) mineral aggregate 
conforming to the grading specified shall be spread uniformly over : 
the bituminous material in amounts,, within the limits specified, as 
directed -by the Contracting Off icer. '..The aggregate'' shall be spread 
and processed in the manner -specified above. 

1+2-17 .: ; .BROOMING AND ROLLINS. SECOND 1 COURSE. - - The surfaces shall" 
be rolled and broom-dragged • in the mariner specified -in paragraph fe-lU 
above, until a. smooth, even .textured surface is produced ." "All -surplus ■ 
aggregate shall be swept off the surf ace .and removed prior' to final- ' : 
acceptance. ■ 

1+2-18. PAYMEMT. ■■,■-■' Measurement -will be by the square yard of '■■" 
surface actually receiving the bituminous: treatment.' 'Payment will 
be made at., the contract unit price per square' yard for Item 95/' "Bituminous 
Surface. Treatment", which price shall constitute full compensation for 
all work specified in this, section, Including prime coat and sand cover.'- 
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SECTION i^3 
TOPSOHING,. SEEDING. ANCMBKH^Kfr 



.•;■'-■♦ %3M>1* SCOPE; - ; '^iW's'ect ion 'cover* 'if>^sp^r^,a^j.^eed:ing;y; complete, 

43-02. DEFINITIONS. - a* Earths-Material* ..■.'•. The f earth material con- 
■sfcisting of -th-e^huma's and' 'the"1ipper : "layer ..or vias^sVof -soil itO'a,- depth 
de&ermxned T5y^'#be Contract ihg Of f ieer,, \.yhen .,used. .to '• construct a seedbed 
for the production of tur'f 'is ''defined "as topsoil. Topsoil is classed as 

follows: . h ._,._ ., v - t . v..-^ ,; ,- - :.",., 

■; ' ■■■^ (1) ■ Class A topsoil shall' be. salvaged' from open; fields , , 
and shal.1 be"' hatural> fertile, 'friable surface soil, without toxic sub- 
stances injurious to vegetative growth, and clean- -and. free ;fr,6m clay 
/lumpsy' stones, -clods,; st amps, weed' clumps, sticks;., debris-,, and other , 
,.* jobje'ctionatele matter two inches. or more' in- any dimension* ' it shall be 
, salvaged ; from the top' 8 'laches- 'of stripped ! material.,.. Y "J.; v 

(2) Class B topsoil shall be stripping material salvaged 
from construction and borrow areas., Stripping ,mt.eriai. whi.bh is to be 
used as' Class' B topis'o'il; fehaXL be -cleaned by ; means of. a bulldozer .'equipped 
with atrbbt-raMng -blade" or' siinilar equipment ,-sO; that, it: is- ■ reasonably 

free .-from- stumps, logs,- stones,., rbbt's,' and "similar 'material; having. a-' ■ "''■ '. 
maximum -dimension of 8 inbh&s or' over t . : 

(3) Class C tbpsbil shall be stripping material salvaged 
from construction and borrow areas. i^terial .which .will interfere with* 

■ ■.placement',: grading and siding' ^'operations. /shall- b& removed-. ■.':..:' > ■..-. 

::.'-■;■:'< '■■'■<■■ ■■■' ' (4)- 'All' matei'ial. such- 'as stones, roots, '.Stumps, -"and 
. other debris -removed' fi-onf topjsbil' in ,the> process' of cleaning it shall 
be. transported- ' and/ dephsited inVa designated spoil area,'. '■.' ;■'■■". 

' ■' b« Class A Seedbed s '- A class A seedbed is a seedbed constructed 
by preparing the ^ sub-grade as required . by Paragraph 43-07 of this section 

. of thei specif lea* ions , ''dppiyiffg "eight : inches . .of ^class.'" A^topsoil,' and - ; 
^Ming to the : rfe(|uire'd' 'limits. '.';"'■. "'-.'.„• 

. ':;'.■ ■•■ 0»- Class- B ^eedBed- . ,-''A 'c'lfis.a.. B .seedbed , is. a. seedbed constructed 
■by ; preparing* the- -SdbgraSe' as' regu'ir'ed . py' Paragraph 43-07 of this section 
of„ the^speolf icatibnsy-,: ^PPlyitig; a' minimum*"of. : 8-. inches, of ■>, class- ;£■ topsoil 
as required.;," 'and -grading' "to the^Ve quired limits'; except that where 
directed, the thickness shall be 24 Inches over exposed rock surfaces. 
Class A topsoil may be substituted for class B topsoil. 
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' d. Class C Seedbed . - Class C seedbed, is, a .seedbed constructed 
by preparing .the subgrade as .required by Paragraph -.'k-3 -0? of this section 
of the./ specifications, applying' a minimum of 8 inches, of - class C topsoil 
as required, and grading ,to ; required limits, v; • ■-.,■*■'■. . r 

e-. Class D Seedbed . - Class D seedbed is a seedbed constructed 
by properly preparing the soil surface -in .place after other operations 
have been completed. ; : Ko : ■topsdiling is 'required /unless, top'so&lihg "is a .".. 
part' of another, operation.- " ' ' : " ' .'" .' . 

, : . A ~ f ..." Class A: Seed .-- - : Class A'>eed is, a. seed .-mixture designed to- 
produce./a.highi quality lawn, -and' shail have a, . content as stated' in 
Paragraph 43-O^c of this section- Of the specifications. 

: £* Class- B ;.Seed . ■-■ 'Class B'.s'eeci, ,'is. a seed mixture-- ■ de sighed' . 
to. produ.ce~heavy -turf ...to. prevent- surface'- .erpsipn->.;,and shall have a content. 
as stated" in, Paragraph ^3-O^c of-- this; section-: of the. specif icat.ioiis., . . 

^3-p3«. -. .V-^OCp^ the responsibility of 

the contractor to salvage from construction and graded areas sufficient 
topsoil of the required classes to ^complete .top-soiling as specif ied .-,,-; fop- 
soil shall not be, hauled, applied, or Vbrked while in a frozen or muddy 
condition." ..,/-,;/;,,...■'■ "... ■.:.'■■■->'■ .- : "~ ; -■' ''"' 

43-0^.. ...MATERIALS, -a. Fertilizer ..,- Fertilizer: ; : shall -be 10-6.-4 „ 
grade., uniform. in composition," granular "free -flowing, and -'suitable 1 for./ 
application with approved equipment, delivered- to the -site In bags or 
other convenient containers-, "each fully labeled, conforming to the . 
applicable State fertilizer laws, and bearing the : name, '■ ti*ade... name -.or 
trade -mark,. ..and warranty of the producer. 

]£» Lime ..- - . Lime shall' l he ground limestone [.containing not less 
than 85 percent of total carbonates and shall be ground to such fineness 
that at least 50 percent will pass through, a 100-mesh. sieved, and' at "least . 
90 percent .will pass through a ^20 -mesh sieve.. - C parser r'aaterials will '.be., 
acceptable. .'provided the specified rates of .application are- increased : '.; 
proportionately, on the ■ basis of quantities passing the 100 -mesh; sieve,' . 
but no '.additional payment will be' made for the increased -quantity. '.;',, 

' c. Seed . - All, seed used shall be labeled in accordance with 
U. S. Department of Agriculture Rules and Regulations under the Federal 
Seed Act in effect on the date of Invitation for Bids. All seed shall 
be furnished, in sealed standard containers, unless exception is granted 
in writing by the Contracting Officer. Seed which has become wet, taoldy., 
or otherwise damaged in transit or in storage will not be acceptable. 
The analysis of seed in each lot of mixture shall be as follows: 



Kind of Seed 



CLASS A SEED 



fa by W%. 
In Mixture 



Min. $ 
Purity 



Min. i> 
Germ* 



10 


98 


85 


35 


98 


85 


35 .}- 

r 


98 - ' 


85' 


15 


- 8? 


73 


5 


98 


85 



Agrostis Tenuis hv« 

Highland Bent grass 
Festuca rubra 

, Red' Fescue (Columbia Cy. Strain) 
Festuca rubra commutata ■ ' 

Chewiitgs -Fescue • ' 
Poa ^ratensis ' 

Kentucky Bttuegrass f 
Trif olitttn repens - L ' 

White Clover ^ 

CLASS B SEEtf • v , ■ n 

, j—*., 

Agrostis £enuis hv. 
"Highland -Bentgrass 
Br onus inerinis ' 

Smooth Brome 
Festuca" elatidr arundinaceae far 
. Alta Fescue 
'Festuca rubra 

Red Fescue (Columbia Cy. strain) j 
Poa eompressa' 

Canada Bluegrass ■• "> ■ 

f rlf oliuto repens 

White Clover (New York Wild Strain) * 

1, FOr gp&s-s seed Classes A & B; weed seed not to exceed 1.X 
total fixture.. < t , : r c 



. b . 


58, • 


65 


10 


- , 85 


90 


30 


9& 


85' 


35 


98 


85- 


15 


80 - 


■ 75 


5 


98- 


- 85 



of 



d* Mulch , - (To be used only on Slopes of 1 on 5 or steeper. 
No mulching iii Sorrow Area B») 

'A ' '_ ! 

(1) General. - Acceptable' mulch shall be any of the 
following rateriaas , or any approved locally available material other than 
the>fe:';-8pe^c#^^ f 

JGea1>ure"d ; - %'eed ot^bs&ctas wee L ds-:or r other;, species 'Whi*b;''w6u^'/g^^-'y^.-W : >-..''V^ 
detrimental- to: 't%e desired tu&fi or provide a inenac^toisurro'u^d-ing'fariii 
land. ; wiil ^t^fccfce^M^ Moderate 

wind .p&$6M.#m ;iaterial«t&a^a^^ caked or tightly ^ matted^ -and^ waEL^sinbther 
; ' ^ff^?:^^^ ; '^ be acceptable^ > — ■* v : 

t u * ; ; - ;yf; " ;: "■■■ : ;'''C*5^' Straw; :-^'St^aw : shall consist o!T ;: tHevinresfied^ 

stalks --df-'datB^ ■wheat v : >teraeyj' rye, : -fiax, beans or peas; -■-^'•v>.-- ; . ■< 

(b) Hay. - Hay shall be cured, dried and shall be 
raade--up of native grasses >r jiiarsV or *b^ach -grasps . -;^3 -J 



' ' ' ■ v [ .*■;'-■- 



^3-3 
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;, 43-05^ o..pfSHlCTIOT^AH]D-^STS. - a. Tppspil . - The top&oil proposed 
• 'for- use will" be Inspected by the Contracting Officer. ' A"t' the- time" of 
inspection, the Contracting Officer will require representative. ..soil 
samples to be taken, to be tested for physical properties 'and ; pH; (or 
lime requirement), for organic matter, and for available'' phosphor, xc.. : . 
acid and potash. Samples-shall be supplied by the c,ontra.c^pr ; at : the 
contractor's expense, and tests will ;be mad« ; ' : uha^r"'tii'e Supervision, of 
the Contracting Off icer : without cost to the contractor". SaiDpling : and 
testing will be in accordance with standard practices' of."' sp.il.testlng. 

b. Fertilizer and Lime . -Fertilizer and" lime "sb^ll.beoff '.the 
required grades", uniform "'In composition, free-f lowing and suitable; for 
application with approved equipment, delivered to the site in bags or 
other convenient containers, each fully labeled, conforming; to the? /- / 
applicable State fertilizer laws, and bearing. the name, trade "name" or 
trade-mark, and warranty of the producer. The Contracting Officer. ^sha'll 
be furnished with duplicate copies of invoices for aXl fertilizer-; and 
lime used on the project. Invoices for fertilizer 'shall show,. the-. grade 
furnished. Invoices for lime shall show total minimum carbonates and 
minimum percentages of the. material furnished that, pass the ,1<J0- and- the 
20-me-sh sieves. :*:'Each lot of fertilizer and '-iiine' shall be subject -t<i'.r-. 
sampling and testing at the. discretion of the Contracting Officer.:.;-; 
Sampling and testing will be in accordance with the official methods, of 
the Association of Official, Agricultural; CneMs-fes. ''Upon' completion --of " ■ 
the project, a final check' of the total- quantities of fertilizer and ■■■ 
lime used will be made, against the total area seeded, and j,.,. if .the. minimum 
rates 6f application have riot been met, the Contracting. Officer may '-■•-. 
require the distribution of., additional: quantities'' of these materials to 
aake up the minimum application specified. ... .... -.....' • ; 

'■•-'■ -■'''■' .C'V- Seed' / - : The Contracting Off icer shall be furnished with 
duplicate signed copies of a statement from the seed vendor.^,- certifying 
that each container of seed., delivered, is; fully 'labeled, in. .accordance"- ■•' ■'' 
with;:the ; -Federal Seed Act and' is at least equal tb the specification 
requirements, specified hereinbefore, as furnished ,wi;th the. .purchase 
order. This certification shall appear ^on> or with, , all copies, of invoices 
for the/seed. ■ .Each' lot of seed shalli be : .;snbje'ct "to sailing and testing 
at the. discretion of : ;the .Contracting Officer *■'■') Sampling I and testing will 
be : in accordance ; with' the' 'iat'est Rules.. and Kegulat ions "under the Federal ' 
Seed -Act;, -^ ■-■:/;-..;:;■ -m ;,;,:;' v ; "' :; '.'■'.■■■■..:.;. ■■-,:■■ , ;;■';■;-■ '■■■' y y y ._ ,, : , ■..'.■::■ 

■v:.W-; ■-;-. )::■'[■ d.- Mulch . ;- : Hot; less": th^n ^30; days prior ^b date of; intended" 
use,; : the contractor: shali;notify ; the : .Gpntract-ihg "'Officer of the sources 
from' which therffiuloh; material's '"are to be secured and the quantities thereof, 



£* Nomenclature -, - The scientific and common names of seed 
materials specified herein conform with the latest approved names listed 
in ''StanJ^rdi^d, *$gnt -Bfem^s^ C^-.2~. E&^ipa)., prepared b£$he American 
Joint, .Gonp^te^^^ 
clude,4^iher^ifi^|Lr;je InV^phCori^ 

.,,, t ^3-$^., ,pff«|^T Of . ,^AS.,m,pB 30£S<D£L£D .AJ^PR /SEELED. - The 
f dilowinl aie&js '-P&f^ *?£ V$%39i$^v .s^e%3.,. S^ch^T. ari<£ 'othejr^Ls.e-, h .. % ;< , 
treated as' required 'hy 'this" "section of the specification's .*' ' *■■'--'*■-'■"■ '■'■'■' 

\ . 'a. L . Areas «'$■ ^indicated on the. drawings , "■ v , 

, V. .Area^ not 'indicated on the drawings but, whWh' .fall , vijbhin 

the meaning 'of QC-$. "These areas shall he treated at no additional" cost 
to the "Government- ' ' * . . 

c."\Areas fali$ng~ outside' the limit of y wort ; line J areas within 
the lipiit of work line w)iere , ho i f work is indicated on th<?^ drawings, and. 
areas^used for' the convenience of the contractor including fcaul ' 
roads'^ storage 'area^'apcess rpads, field office sites^, parking areas, 
stockpile areas and areas of similar use, unless, specific ally exempted, 1 
in"'wr^$;l|^ T^e^.&rgasIsfcaXl lije ' treated at . 

no addition^"' 1 cbst'''i6'''^ t =:•'-* -■-•■:■ •■-■^■- *■■■-, ^ - 

f #h^...;,p:!i#^ i^b^rjactpr '^roni.,,, ,.■,,. : ,.,. : 

' 'res'i|i$n|i^ 
in ac^6r'(^ce3^|^0^1;Qf ''^^Be^^ci?i^ti^|^^.^ '^'f ;; ^' ;~',.^CZ; ZZj'vi 

''%/^"'^e;C^t^£o^^ afiTsp^.cifi^^".^reia*,'. '■', 



" '■''""•' ,,:V ' class "A 'Seedbed 1 ,, dlass ■ : A" SeedV '''"' ' ""^ 



.Hv "vi4''. ! 



.■'.-■--■I ..v^.it; *.,,*,,.-.,.,■; V/^V h Se ^ce f33§»f (WV^. B ^ ld ^ ^ Parking Lot) 



tt,v. 






; : *" ....'.'" 7-' '';■ ''/'"'Aa'J"- JillVoaft s^iies, 'Except '^''not^'^'-'suTbl^^ra^ 
^3-06e (i^ahove ^or^th^isV^naica^ct^ ; : :"'': " ,: '"."" V' :^ ■•■'■?'■';• - <:"■*-: 

,. 1 , r ,„, -...,, „. v , ,._ , s , ,0^. ,. .;Cut .slopes i,n : earth .. above the „rQ9,k surface 

alol^'iot^^ftfid, f^6 : ^co^#o^;'intak^ i^'sp^ika^ '^ch^^l : >^e^ce'p^t .below ... , ■ . 

pernahWe poalT elevation^' i; ' : ' ! '' 5 ' ' J ' J --' : - ii -'- 1 "■'■*■ ~ v ----■■ '--^i- WJ '■'■■ ■■•■■'•■ ."';"''.,'! ;:C 



(3) Classic Seedbed^ ClassiJB Seed, All slopes and 
disturbed ^areas' comprising and adjacent, .to Borrow Area "B" . The apr " 
plicable provisions of the EXCAVATION -.section of these, specifications 
generally cover the requirements in the treatment of Borrow Area "B" . 

■ v " ... (4) Class p' Seedbed, Class B Seed. The area -comprising 
and adjacent to the spoil .area on the upstream, toe cf. the dike, " '■ ' 

43-07. PREPARATION OF SUBGRADE. - a, ■ .General^. -■ The ■ area to be top- 
soiled and areas requiring other treatments are shown on the drawings and 
described in Paragraph 43-06 of, this section of the specifications. Equip- 
ment necessary for of. the ground surface ana for, 
'handling and placing all materials required shall be on hand, in good 
condition, and shall be approved by the Contracting Officer before the 
work is .started* .Prior, to, grading and tillage' operations/ 'all heavy 
growth of /vegetation of the areas to be treated sufficient* to interfere 
with' grading or tillage operations shall be -mowed, grubbedV and raked, 
and burned or 'removed fronu the, site , , Erior to or during grading and .: 
tillage-operations, the ground surface -shall be cleared of all stamps, 
large stones,' roots., cable, wire, grade ^stakes, and any other materials 
which 'might hinder proper grading, tillage or subsequent maintenance , 
operations. 

b. . grading . - Grades on the areas to be topsoiled which have 
been previously established, as shown on the drawings, shall be maintained 
in a true' and even condition. Maintenance shall include any necessary 
repairs to previously graded areas. Where the grades have not been 
established,, the areas shall be graded as shown on the drawings, and all 
surfaces' shall be left at the prescribed grades in an even and properly 
compacted condition so. as to prevent the formation of depressions where 
water will stand. 

c. Tillage . - After the areas required to be treated have been 
brought to the proper subgrade parallel to the finished grades shown on 
the drawings, and immediately prior to dumping and spreading Class A and 
Class "B topsoil, or prior to seeding if no topsoil is required, the sub- 
grade shall be loosened by disking, or by scarifying to a depth of at 
least 2 inches, to permit bonding of the topsoil to the subgrade. On 
banks, and inclines, the subgrade finish shall be loosened by harrowing 
in rows parallel "to the contours of the slope. All other equipment to 

be employed on such slopes shall be operated similiarly. 

cU, Approval . .--There shall' be no .application of topsoil made 
without the prior approval of the finished subgrade by the Contracting 



topsoil shall ,be as provi^d^ the ,,^s^nEB:>e^'^:-^c-:,-£3^rial6ns of other 
paragraphs 'of* 1 this section 'of ^^ .specific be' -a ^v?!-' :■ 

compacted with two coyer-ages.- £ of v tixe .treats -of-.?a. crfevX^r, type ■totfeatoxV'^ -■ ■ 
The topsoil depth shall be n^asured perpendicular to the plane of the 
finished grade. The spreading .shall., he. -^xSQpm^rijni- BUQh' &imxin&: that 
fine grading, fertilizing, liming r ,.and seeding can proceed with little ' 
additional soil preparation cx> pillage. -,; -Any irregularities in the surface 
resulting from operations thereon shall he corrected to prevent the 
formation of ^.depressions where: water ^1^-stan^" -^Topsoil; shall' not "be '""' 
placed ; oj* :>^^djwhen" it r< or ;i ^: si^rade' is frozen,, excessively ^et, 1 ' 
extremely dry,,, or; in' a,.condi'tioix,othgrwi©e,:detrtoental to- the proposed'"- 
seeding or. to' ^proper^ grading :Vv , Tops oiling: shallr.be ,perf ormed-dnly when "" ■■■">'■ 
it can he f.ollpwed; within a reasonable tipe. by. seeding.* In the ■ borrow area, 
the spreading . of "stripping material. (Class B :-tops,pil- *wd :-Class 'C » topsoil )> ■<'■ i 
will not,^ siopes.steeperj";than'3 ■■: horizontal <on 1 : i-: > ^ 

vertical, ^m,^e^6^i±^^'^ _h^s of, s,uf f icient irregularity,*©" ;:;- --'v' 
require special construction methods for the spreading: of, stripping; 
material. In borrow area B, the spreading of stripping material will 
not be. ., rtgu^red ; on -,exjbensive ,,sur faces of - exposed rock.: .■•;, r; . ;-Jl^-^ 

fyr^10B0^6UM-^0m' *„*<■"' Generals --It- shall" be^ : . ; : - V./ J : ;.^. 
demon s irate d , 'to,. >fhe f Contrac ting >Cf f icer~bef pre /starting . : work ■ that -.the .----:.?-.'*>■=<' 
application of fertilizers, lime, and seed required will be made uniformly 
and at the specified rates. ; ,;, .... ; ,\ ■-:, .. , .v '. :.;.-..; J -O' 1 ' 1 --'-' 

" b« . Mm, Grading.- - The seedbed, shall be, brought to the Required , 
f inisheii, grades,;. £ ree .from unsi^itly variations, lumps,, ridges-,, and,, > - •:, 
depre'ssioM. "Dicing such .operations: and, prior to seeding, the surf ace of 
areas receiving fcfess jA* topsoil, shall, .be-, cleared of all stumps, stones- ■ 
and other objects., having a dimension;, of .1 inch or more, and a finely ■■■••' -v- : 
pulverized "seedbed shall be .formed.' Areas,- receiving class B and class C ■ 
topsoil sbail.li^ve. the surf ace, reasonably clean and free from stumps,. :.:. -' ; 
stones 'and' bi^rj.mterial. which might injure development of maintenance ■•: 
of vegetative" coyer. Class J) seedbfds shall be -cleaned of debris and '■: ■ ^ ' 
other materia^ : pf'.o^jectipnabl^ r s^ze., , . <- -. ;:''-■' 

■' ' ■£* " application of .-Fertilizer and JAme*- - Fertilizer and' lime- ■,■-.<■;.?■ f 
shall be distributed uniformly oyer the ; areas -specified to be topsoiled '-■-:■■-. 
and seeded, "in accordance, with, the following, schedule. -..;.,.■•,: >- : 

" ,,' . (1) Areas , haying Class A seedbed vith. Class A. seed, and: 
Class B seedbed -with" Class B'seedi', . • .,,.,....,_,,,,,,. 

Fertilizer""" "*' 1000 lbs/acre ■•.■-■-:■" 

Lime 2 tons/acre 



-te 






■■-..; ... (2) Borrow Area B. - CMss G> seedbed^VClaBS B seed. . . . 
i'-i. %I4c;e,, 1,500. lbs 'per acre applied hy-draulicaiiy. "."",'.',"'. 
Fertilizer, 10-6-^,,1000 lbs/acre' applied hydraulically. : . 

f3) Class' D- seedbed; -Class B'seed/'' " "". 
•Fertilizer ■:■■—■- . -. : -' : : 800 ibs/acfe' ""' 
■ -■•Lime . ■'■.:.':■.; .'■.,•..'.. ■■..;. .. u -2 -tons/acre' 

Each material shall be. incorporated independently into the top 3 inches 
of soil by disking,, harrowing, drill, or other methods acceptable to 'the' 
Contracting Officer during fine. grading operations; or in combination 
without lime by floss -sprayer' after the bulk of fine grading work has . 
been done. -Distribution .of fertilizer and'seed may be accomplished '.'.. 
simultaneously by means of an approved seed drill equipped to sow .seed' [, 
and distribute, fertilizer at the same time; or by fiass -Sprayer, at the 
appropriate stage for seeding operations. All materials must "be applied" ". 
hydraulically to Borrow Area B« - ', * ' " : ■'■ " 

£L* leveling. - -Any undulation- or irregularities in the surface 
resulting from tillage, fertilizing, liming, or. other operations ., shall be 
leveled out before seeding operations are begun. No seeding shall . be ..done ; 
until the prepared seedbed has been approved by the Contracting Officer. 

it-3-10. PLANTING SEED. - a. General. - All seeding work shall be ' 
<Sdoe between the dates of 15 April and 1 June or between 15 August and 
15 September unless othe-cwise directed in writing by the Contracting 
Officer. A method-- of sov^rig.' satisfactory to the Contracting Officer shall 
be employed, making use of approved mechanical power- drawn drills or 
seeders, mechanical , hand-seeders, floss-sprayers, or. other approved 
methods. When drills are used, provision shall be made by markers or 
other means to assure that the successive seeded strips will overlap or 
be separated by a space no greater than the space between the rows planted 
by the equipment being used. When delays in operation' carry the work 
beyond the most favorable planting season for the species designated, or 
■when conditions are such, by reason of drought, high winds, excessive 
moisture, or other factors, that satisfactory results are not likely to 
be obtained, the Contracting Offieer.will stop the. work, and work shall 
be resumed, only when conditions are favorable again or when approved 
alternate corrective measures and procedures have been put into effect. 
If inspection during seeding operations or after there is a show of green 
indicates that strips wider than the space between the' rows planted have 
been left, or other areas skipped or too sparsely seeded, the Contracting 
Officer may require corrective work and the sowing of additional seed on 
such areas. 

b. Treatment of Borrow Area B. - Treatment of Borrow Area B 



shall be trimmed and graded to meet the requirements of these 

specif! cations^ shall iiave: stripping material as specified hereinbefore, 

and shall he seeded as, required. 

, ,.cv Rates., - (1) ;Seed s^dl be /sown^afr ; %he ^ f cllotflng iainJjiiMgi - 



rates. 

!■'■■.■:? I 



:.],.'- ;:; 



'■■',, ; : :, Class's: Seed:—"' '^"^''""iaO/BDs^aci^e - : >^ ^: ■ 



:-4.'" 



,-,d.-: Broadcast igeedin g... - Seed shall be broadcast by approved 
sowingjequipmeiit. .'■;, T^e::;se|dV'sb,a^ ■.,.'■ 

de signateflL ." areas , . ■■ ' Half' ";$&' - seed shall - be- feptfh' with 'the < scwea?: moving;" iii:;. 
one direction.^' 'and^t^e'^'re'Effiainder. shall -'he' -sown with the :eower , -.i^^ng : - ;; . ;: - 
at rijgh&.anglesX^'-'-''^ be covered :t©. an;-;;;;' 

average, ^pth pf^.^^>incli; by ; ;^aas ! ''of' ; a -Brush >Karrov> : -eha^/h£unj^>^: f :. .;:;„ 
(f^J^P^^er^^orw^tiiier '.api*ove4-; device i '■ Broadcast seedii^^sha^.nG*ty-b|!,,.,.:, 
done ^rit^-:^4^;;Veath^r,' ■ y- vi: - /l u ; '■■■ ■•';■ V- ■ /..us ■>. .':■-.-> ■>:;.'-■ :■;>■ ; -:;:;•: : :;■ ■.;,- . 



',,„■, : .;v,,,^e. ; iV 6rijJL'. gelding i^ '^BciXl'.' seeding shall be done- with; approved 
e(^p^nt^^^.;difiJls'not more than' 2-' inches ; apart *,>■ The ..- seed;: shaii:*bev/- 
©own w»if prwity;., over.. ithe _df signated- areas, ;; arid covered* to an average dep$h 
of l/k- inch cbnipwren1;ly-:withi : the flowing^ >'-'-":■'" : \.--,:^;::.' 

:'^::^^;X:-^- f^ The" application of fertiliser and ^eed ■: 

may;,, be: accomplished 1$: one " operation by the'use of : an -approved- spraying.:, 
machine,'- ;The -j^eris^';shali' be mixed with wate>;inLi^^machineTa»d;;;,- f; :. 
■kept- fn an agit&te.d^ state ' .in , o^der 'that' the ■materials may --be- unif orpiiy :-' ■ ;; 
suspended. i*v *|ie w&ter* The spraying equipment isball be; so designed that 
■ wb«n^tfee,.s,o^tion/ : is sprayed; ovter; an- area' resulting deposits of y: : M^ :-: •■. 
f,ertijl^r,\^d,6ee'4.'-'ste4!t ! ;be e'^-ujal in -quantit^'-to . those ;guant±tie& v-r.^ ■■ 
specif ied, herein.. ,/'ln ho :'<?a£e : BhaKi lime -fee": "sprayed "s'i&ultane'ously -with- 
fertilizer and seed> nor shall any materials'' ^be ulsed; that, "have, -;been - 
standing in ; solution for a, period exceeding 8 hours. After the spraying 
haSibeen accomplished j,' the" Surface -of : 'tfce' : loam shall-" *>e rolled jfitsji.. ■ , 
•specified below, JCf the Results of ^he^ spraying operation are im* . • ;• 
satisfactory:, ;th^ "co^trictor . will be required/ to abandon rthis method, and 
to apply. -the' ^^ ■"•'}« : .■;. :.; :':'■•'■-,::■_ 

■■'.■■t.-- ; ; -43-H> COMPACTING. -'-Ikmediately after the operations. specified , 
above ^ have been, complete.^, the entire area, except floss sprayed areas, 
.shall., be. . : cp^ipac.ted|,.by meihs of' a-'cultipacfeer.) -roller-, or' other /appro ved : 
equipmeni i wei^|i'g^P;tb c 9b pound^ .^er ^linear- foot:. of -roia^ri' vjf *tee^- 
soil: is e# auch ^ypje ", ^that' a;.- smooth ;cfr ' corrugated' roller casnot be,> ■ 
operated satisfactorily^ aV 'pneumatic roller (not wobble-wheel )/will? ibe 
.require^.. ;\' The' 'pneu£^ic^;|olier -shiar;have 'tireSf of ] sufficient size- so: '/ 
that complete coverage t>^ ; the J - soil surface 'is -obtained. :Wheri.:a culljipacker 
or similar. equipj^nt\:fsj''used,; i thel final rolM '' 

to -the, .^xi^14ng^siopeis^t|b; ^even't" wateF:-erpsioh ;<)^^^%0^;^^^s :} k^' :■ 
tte prevailing wind ■tpvj^eve^t.'dus^y-'as directed b^^the-^ohtr^ 

'!iV.-"-, : ." '.\ ."'",'.'■, "'''■''. "\ ".."%':'; :' S >:; --%&9 P V 1 ' "■*-:■};. v / ":: ■' *: : V.' : .'49 .;;' 



43-12. APPLYING MULCH. - The mulch shall be spread uniformly in 
a continuous blanket, as follows: Straw, or hay, at the rate of 2 tons 
per acre-, The mulch shall -'be -spread- by j hand ? or %y- us'e of a laaiiure ■• ■-'■ 
spreader, a : iaodi'fied grain-. combine- witbi 5 straw -spreader- attachment/- dt : .' : 
other suitable equipment* Mulching shall- be -stEartea^t ■■the uppei? part- 
of a slope, and shall continue uniformly until the area is completely 
covered'." ; '--' : - : -"'■'■-'■■ ' : ; '- : ' ■-'■ ,; " :: - '■'■<■ r-i--~* ! -'-'~- !■-'■;.:<■ >J/ - ^■■}'^ : j ■ ■ 

43-13. SECURING M0LCH. - Immediately following the spreading of 
the mulch, the material shall be anchored to the-' soil by 'a V-type-wheel 
landpacker, a disk harrow 'se'i 1 to- cut only slightly/- &■ rotary hoe run 
backwards, or other suitable equipment which will secure the mulch 
firmly ih. the- : ground to- form/iii' ; soil-binding^ loss or 

bunching- by wind. : : ; The number^' of ■ pas se s over - the- 11 mulch needed " to secure : '■ 
it 'firmly -*to' ; tshe soil 'sbMl be as '- determined by ■ %he'' Contracting' Officer,' 
but shall -in'-no^ase- exceed : three : passes. ■ On 'Slopes' where machinery" 
cannot :be v usedy taulefr shall- tie' ^retained- to place- by- a^shaltoW^cbvering '■'<;'■ 
of ■ear'^^^^^fe4^. > 'Cn^o^1^ ;:: -sbi3. at 18^ inch- intervals with ;: a spade- ■■<■ 
or -other 'J:approved ; tool > by -twlne^ stafeesy- or •brushy or '-by 6ther ;v s-ui'table? 
means which will not be detrimental to subsequent -mltin^tehahce . ■■-'- : : ' Si 

• --'43^141 ? i^ffiDTECTlom'-^he-^efe 5 sh&fck'-Tse .pr^tesiediagaitist^ traffic 
or : -other-use- : by : erecting ,; barricades or : a ■ substantial- wire and* staked -■ ';-' 
enclosure- immediately after seeding "and 1 mulching -operations have been ;: ; 
completed, and by placing warning signs of : a- type approved by the : - : 
Contracting Officer on the completed areas. The contractor shall repair 
any 'damage: resulting from his' bperatioh-s; All"- mulch material- which has 
been ■ removed from . the site - by wind or from other eauses 'shall be '-replaced 
and securfed-. ; : Repair work which : is required because- of the contractor's 
negligence -shall' be performed without" cost to the -Government; ;:: v - : : - - J 

4-3-15 i , : 'CLEAEf^UP'.-. -The contractor shall leave eacfa area neat ; and ; ^ 
clean, with adjacent turf and-' tree>eovered areas raked of extraneous -'' ■ 
matter ,- and with all debrisj, removed' from ; the site* Any- paved -area -over 
which -hauling operations -are conducted shall -be- kept clean and any- top- ' 
soil) mulch/ clippings,' or-bther -'■ approved" materials which 'may be brought- - 
upon the paved- surf ace' shall -be removed promptly* ■:■■:.-..■■ ■, 

- - %3-i6. ESTABLISHEMEMT. -- 'a.i : General .- --The contractor' shall be-'-- 
responsible for the proper : care"of the' seeded areas during the period- 
when the grass is becoming established including watering. This period 
shall extend for 4-5 days after the completion : of the seeding on- the entire 
project, if seeding is completed during the' Spring seeding "season-; '; When 
seeding is completed -during the Fall' seeding season, the" maintenance "period 
shall extend- until May 15 of the succeeding year. ' . ; : 

bi Watering. : - All seeded areas shall' be watered durine the 



«*„.* J«£* ^25££&. r 2h« seeded areas, except borrow areas, shall be 
«^*vith approved p>ving eo^ipiaent to a height of 2 inches when the 
average height oTgrass becomes k inches for initial- moving and 3 inches 
for all subsequent aovings* If weeds or other UBdesirabS vegetaS on 

^atehs;^ 

^ff^||a^ 

of +h* .' ,..^„y er ^jf aing a ° A ^^"f- - Areas 'which, in the opinion 
£~^L.iS^? ^^i ^ fa ft^ ^ w : a ^^^^fe:.#.*ss during .... 
^^iod :P f^stabliBtelen* cited ; ebo^; sha^Jje^^fert^Kd ana-^es4da^. 
$^ as **** P^f** remti^atioh/and^reseeding, wil^be designated by W 

^n§xt,se^^, season, ,;^efert^i^ 
*^ e ^«|?fed.^^^pe'ridd^wh^;t^ Stt^^^s,dr^.^^seedinWJ r ^^: " 

„f%^^^*^ JlBWe ^ ti ^ ^^.cavise^.^iiMm Qf-dislurbSci [ WM "■ 

c£^**%*P***"' ^.'***mm'M^!*** **^mm'{&?* : : • 

grade^ph^ic^. coadltibriy wkagin^ and n^ing;, :^a»d^ ^aiit ibe a^Oled' ^ ' ■ 
att ^T^ e ^^^lf ted •hereinbefore. ..,%.', c , i; j? ,-■ ,<c **■;* :•■-■ 3«* **■■:':<;. 



! -.Xi V''"'-- ■- .■■:';.■'"• '" :-..,:, -A\i ■-:■"; ■•'.u 



by the Confcac^TbmSrf *f .** .^^ H^f iV. "^^ 

- j JJ3-17. REPAIR. > When any portion, of the surface- becomes gullied, 
eroded,, or otherwise :damaged following seeding and mulching, or the 
seedlings have been winter-killed.or otherwise destroyed Soagh no 
j£L°i *£ c T^ &ttUfr ^ ^^^^Stbr^sfiaii, within 15 days of Written 
Ttt ^Contracting Officer, . res tpr^.thadamg^^^ td" 

S «Tr\?S ^/efertili-aed/ reseeded and mulched as specified herein, 

of this^e i t*9n | of the Sp^cifteatiods havebeen completed. ,; : ; 

^3-18. COVER SEEDINO. ; - Cover seeding, when. required •■ wiii v.* 
SfSSW ***** grading ^r^r^S^o1e^io^^ ^ * : 
It 2f S ?S con ^ of : **ry ^etch or Con^n BucStfapplied at 
w?JhThf ^ "f ^Jf Pf r acre - ^ *^ seeding dsreWrel! together 
vith Jhe reconstruction ^of theturf bed .and subsegue^t gWss leedln^ 1 " 

SrS^^ 

contract, price will be.made. ' " '.'' , ,..'.. .:',„,.--_..■. ■ . s /y, -l.:- ' ..j.y-< 

Sntracfprlcef ' ** e * U * ta * le a ** us ^t vill be made in the 



if 3-20. MEASUREMENT AJjp PAYMENT, -a., Topsoil .* - No. separate , , . ., 
payment will be niade for stripping, stockpiling, transporting or placing 
topsoil, and all costs in eonnection t therewith vill-be considered as ■ r . : 
operations subsidiary .to the , requirements of tlje Section, EXCAVATION,. ,. v ,. 
of these specifications. - ., - ■ 

,.,,-. ;b. s Seeding *; : : . * ■ Payment viil.be made for seeding ; on -the b^sis 
of the number of, square; ysjrds of seeding .'insured as':spS(^ffea;in, .IHragr^ph 
k3-2QGf, . acceptably dp^e^ ■ ; <jp^pute'^V^e«^.tihe 1 Sie,ati lines .and; grades indicated 
on thi" dravings, pr as -Stated in; ;j«V fields ^^nt -for .seeding, will, be . . 
mde : atti^.-eohtraot imi^ it&oii ? ric . e -shall include , 

all ; c§et of ;p?eparatiqn : .;-qf (aulaig^iie'.and/qr^^eedbedy- grading.,, app^icatiQn 
of fertilizer; ,;an^.;ii^> vg^ading^.r seeding, ©ulehihg ,. ^stabiisMeit:^ Repair, 

lime, .'■rn^eiy;|e£t^ : p^ complete the .seeding ...^ , . . 

.Ffcyment^li;^ ^.;-- : ^.^fottq^g"ty|)$*;of, seedbed apd/ar, .. 

seed application actually cpa^leted. ';,.,•:..;■'-•.•;:■: -i.-: i.--. ■ -..?■ -..-. ;.:: .■ 

.-,■*■.,. ■;■■; Cl> i ®basj5;A See^db^, -Plass: A -Seed..., (item 105,1 : . , ... 

(2) Class B Seedbed, Class B Seed, "(item 106) 

.■"': ($), ,;,mas$: ,D 'Seedbed;,' ,C^^a;^/^X**v(l*^ lPI^j^<:■i■ > > : .; , ..;.r-.-- 

,,-■ .- £..-. ■ j^ias^r'emenlVj .h-^ Keas^peasent p^- areas Jtp; be, -seeded, . .as 3 .specif led 
in Paragraph:. ^3-2^ above-.^ill. bg,,jp»de i -,. i &%.fopio^8>,v- ;/.:^7 ■;:-.. -:■.,,:;'; :/<'-: .•/■ :•.<•-: 

,-;i ,v ,- .■■;/: '■'{!■' );■, On-: slopesbf surfaces ,tp, : be seeded,, ice as ureffient j... ./■;<:; 
shall be teade normal to. and. parallel; to the. slope s^.jand.rtb^ actual, area -,.■. -, 

computed* ; ., ■ ;' ; ' ; -; ':> '■' '■_ ■;-, ■■■■; ,.',■ '■,: ;/r, : . ::,.: ;,:j / ;; : ^- rr. :':r : y:i .:.<i :■■::... ::r :,-] '■:,■>: 

(2) Measurement of all other areas shall be computed by 
measuring their horizontal < projections;.,, . , ,:,;Ilj. ;-, ; v." J ■'■ 

■ d. The. payaent, f or tppsoiling pr-seedi^. does ; not include- : - 
compensation for. clearing and grubbing which: is, paid -for iri; accordance. ...... 

vith Section;! or as /subsidiary, to borrow: excayatipn:., : Pie; payments .for. , ■_ 
topsoiling or seeding does npt ..include,. cpjape»sa,tio£ -for topsoi-ling -or. ; , . /; .. 
seeding for areas specified in Paragraphs 43-06b, c, and &« and.,43^06e(3)> .; . ■■ 
and all costs in connection therewith shall be considered as a subsidiary 
obligation- of r the.; contractor.;^. -.::..- : ..-..• <■":",>■"■ :'-.: .>."•■': ■,;;■'. :■■ ...;.-•■ 



_ _ * •% j j fli. 



specified S^SL**"?? 1 ? 1 *! f a typeS 0f nme ' *«tUi»r and seed 
specified indicate anticipated average requirements, in the event chanses 

to£TT* ? ??f titieS ° r type of »*•***■, a suitable SjSt«£* 
to the contract will be made to cover the changes. «owraneire 

£• 2n the event repairs, as specified in Paragraph ^3-17 are 
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U. S. ARMY ENGINEER DIVISION, NEW ENGLAND 
CORPS OF ENGINEERS 



424 TRAPELO ROAD 
ADDRESS REPLY TO: ,, W ALTH A M 54. M ASS. 

DIVISION ENGINEER 

REFER TO FILE NO 



NEDGB \. '' 2 Jul y Wtt 



Hampden County Commissioners 
37 Elm Street 
Springfield, Massachusetts 



Gentlemen: 

This office is currently in the process of designing the Westfield 
Local Protection Project, in the City of Westfield, Massachusetts. The 
General Design Memorandum is scheduled for submission in September 1963. 

This project is located in the City of Westfield, Hampden County, 
Massachusetts. It is approximately 11 miles west of Springfield, Mas- 
sachusetts, 1)3 miles east of Pittsfield, Massachusetts, and about 30 
miles north of Hartford, Connecticut. It extends along the south bank 
of the Westfield River and along the north bank of the Little River 
•within the City. The project provides for the construction of earth 
dikes and floodwalls along the Westfield and Little Rivers, excavation 
of cutoff channels on both rivers, construction of a pumping station, 
and appurtenant works. 

Two new channels will be excavated, one cutting off the oxbow on 
the Westfield River and the other straightening the Little River. The 
Westfield River cutoff, 7000 feet long, will start approximately 3200 
feet downstream from the Elm Street Bridge. The Little River cutoff, 
U100 feet long, will start approximately U000 feet downstream from the 
New York, New Haven and Hartford Railroad Bridge over the Little River 
and extend to its new confluence with the Westfield River just down- 
stream from the Springfield Road (Route 20) Bridge. A new bridge will 
be required where Little River Road (Route 187) crosses the channel 
cutoff. The bottom widths of the cutoff channels will be 200 feet and 
70 feet for the Westfield and Little Rivers, respectively. 

There will be about 31,700 feet of dike necessary for the pro- 
tection; 17, £00 feet will be along the right bank of the Westfield 
River and its new channel. It will vary in elevation from lu7 to 
160 m.s.l.j lk, 200 feet along the left bank of the Little River and 
its new channel, and this will vary from elevation litf.O to 167 m.s.l. 
Use will be made of the existing dikes around the City. The top width 
will be 10 feet with 1 vertical to 2.5 horizontal riverside slope and 
1 vertical to 2 horizontal landside slope. 



NEDGB ', 2 Jul ? 1963 

Hampden County Commissioners 

There mil be three (3) street gates required where the dike crosses 
existing ways: two will be required along the Little River dike, one at 
Route 20 & 202, and another at Little River Road. The third will be on 
Route 20, Springfield Road on the Westfield River. A railroad concrete 
stoplog structure will be provided where the Hew York, New Haven and 
Hartford railway crosses the dike on the right bank of the Westfield 
River. A ^00-foot length of reinforced concrete wall at elevation 172.0 
m.s.l. and an average height of 25 feet will be required to complete 
the tie into an existing dam (Stevens Mil Dam) just | west of the Route 
20 & 202 bridge crossing of the Little River on the left bank. 

Two ponding areas will be provided behind the Westfield River dike 
for the storage of water from interior runoff and seepage during design 
conditions for the project. The main ponding area will utilize the 
existing stream bed of the Westfield and Little Rivers from which the 
river flow has been diverted due to realignment of the river channels. 
A pumping station will be provided and will be located just upstream 
of the Route 20 bridge crossing of the Westfield River. Under design 
conditions, water will pond to elevation 120 m.s.l. in this area. 
Another storage area will be available between the existing dike up- 
stream of the New York, New Haven and Hartford railroad bridge crossing 
of the Westfield River and the new dike. Water will pond in this area 
to elevation 138.5 m.s.l. under design conditions. jThis area will be 
drained by gravity through a gated conduit. 

Three ponding areas are proposed for the Little River drainage 
area. The existing river channel just upstream of the New York, New 
Haven and Hartford railroad bridge crossing of the Little River will 
be used as a storage area. This area will be divided into two areas 
separated by a dike. One pond will store water to elevation 1U0.5 
and the other to elevation lh7»5 under design conditions. These 
areas will be drained by gravity through gated conduits. A second 
area will be east: of the New York, New Haven and Hartford railroad 
embankment adjacent to the toe of the proposed dike; Water will pond 
in this area to elevation 13lu£ feet m.s.l. under design conditions. 
A gated conduit will be provided to drain this areai 

Your comments on the above proposal are requested. There is 
attached one print of the proposed plan. 



Siswrerely yours, 



Incl 
Print 





WM. LESI 
If, Engineering Division 



GEORGE - H. MCDONNELL 
P.HI LIP W.SHERIDAN 
EDWARD J. BAYON 



TIGHE 
zBOND 



CIVIL.SANITARYAND ELECTRICAL ENGINEERING 

INVESTIGATIONS. REPORTS, PLANS AND SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



CONSULTING ENGINEERS 



BOWERS AND PEQUOT STREETS 

HOLYOKE, MASSACHUSETTS 

TEL.JEFFERSON 3-3991 

CD Westfield 
July 22, 1963. 



The Hon. the Board of County Commissioners 
37 Elm Street 
Springfield, Mass. 

Gentlemen: 

Reference is made to the communication from the U. S. Army Engineer 
Division, New England Corps of Engineers, dated 2 July 1963 and to the 
plan submitted with the letter showing proposed local flood protection 
for Westfield, Mass. 

The communication and the plan show the general method for providing 
improved flood protection for the City of "Westfield from flood waters 
carried by the Westfield River and by Little River. A description of the 
flood protection work is contained in the communication. 

I have reviewed the communication and the plan and have made a very pre- 
liminary study of the -proposed flood protection work, together with the 
storage ponds for storing surface water within the protected area. The only 
conflict between the letter and the drawing is the reference to Route 20 and 
Route 202 bridge crossing, as well as street gate at Little River and its 
proposed dikes. The letter should have referred to Route 10 and 202, 
rather than Route 20 and 202. 

I am of the opinion that the work as proposed, does not come under the 
jurisdiction of the County, except perhaps for the storage ponds behind the 
dikes. However, in the past, I do not recall that the Corps of Engineers 
have filed plans for storage ponds in connection with dikes constructed for 
communities throughout the County. It might be well, however, to ask the 
Corps of Engineers to keep you informed of the progress of the. work and 
to file plans with you of the storage ponds, their related dikes and other 
facilities. 



mm 

&BOND CONSULTING ENGINEERS 



A suggested communication to the U.S. Army Engineer Division, New 
England Corps of Engineers, is enclosed. 

I am returning to you enclosed, the communication received by your 
Board and the copy of the plan of the proposed flood protection work. 

Very truly yours 

GHM/cmb ^ O&eorge H. McDonnell 

enc. County Hydraulic Engineer 
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Munn Brook Dam 



O Westfield 
Also see: Dam .Report Section - Westfield. 



City/Town 



Westfield 



Dam 



Munn Brook Dam 



Name 



Eernian. Munn 



WESTFIELD 
D21018 



MUNN BROOK DAM 

D21018 

NO IMAGE ON FILE FOR THIS RECORD 



(INFORMATION EXISTS ONLY ON A FILE CARD FROM THE 
OFFICE OF THE FORMER HAMPDEN COUNTY ENGINEER.) 



Fallo Dam 



1946 Westfield 

Proposed interested in dam . 



City/Town 



Westfield 



Dam 



Fallo Dam 



Name 



Fallo. John 



JOHN PAL.L.O M. D. 

97 ELM STREET 
WESTF1ELD, MASS. 










( COPY) 



March k, 1946 



John Pallo, M, D. 
97 Elm Street 
Westfield, Mass* 

Dear Sir; 



In answer to your letter of February 27th. relative to the 
construction of dams, 1 might say, that, according to the General 
Laws, (Ter. Ed.) Chap, 253, Sec. kk t plans and specifications 
for the construction of a dam for Impounding water for any purpose, 
whether for the forming of a mill pond or a pleasure pond, must he 
approved by the County Commissioners, provided that any one of the 
three following conditions would exist after the structure was com- 
pleted, namely; 

(1) If the height of the da® would be ten feet or over above 
the streambed, 

(2) If the pond formed by the dam, even though it was less 
than 10 feet in height, would have a capacity of a million of 
gallons or over. 

(3) If the drainage area or watershed, contributory to the 
structure, was a square mile or over. 

The fulfillment of any one of the above three conditions by 
the building of the dam, would require that plans and specifica- 
tions for its construction be first approved by the County Com- 
missioners. 

As an example, if the dam were only say 9 feet or less in 
height, and the drainage area only a half a square mile, neverthe- 
less, if the capacity of the pond formed was a million of gallons 
or over, plans and specifications would have to be approved by the 
County for the building of the structure. Plans and specifications 
would have to be approved, anyhow, no matter how small the struc- 
ture or the pondage formed thereby might be, providing the drainage 
area or watershed contributory was a square mile or over. 

It may not be out of place to state, that the authority of the 
County Commission extends only to the stability and safety of dams, 
and not to any damages dons to abutting properties by high water 
caused by their construction. 

Very truly yours, 

James L. Tlghe 

Engineer 



Parker Dam 



O Westfield 
Also see: Dam .Report Section - Wesifleld. 

City/Town Westfield 



Dam 



Farker Dam 



WESTFIELD 
D21020 



PARKER DAM 

D21020 

NO IMAGE ON FILE FOR THIS RECORD 



(INFORMATION EXISTS ONLY ON A FILE CARD FROM THE 
OFFICE OF THE FORMER HAMPDEN COUNTY ENGINEER.) 



Perez Dam 




1965 Westfield 

Complaint from Arthur Terry regarding sandbag dam built across Great Brook owned by Theodore 
Perez. 



City/Town. 



Westfield 



Dam 



Perez Darn 



Name 



Terry, Arthur 



Name 



Ferez . Theodore F 



Water 



G^eat Brook 



Jmiy 28, 1965 



Mr. Theodore F. .Peres 

Zephyr ©rir« 

WestfieM, Massachusetts 

Bear $lr; 

The Cosatf ©I M&mpdem ha.s been notified by .a Mr. Arthur Terry of Westfield 

©f the sxiitenee of a aa&dhag dam across Great Br o®k ©a property situated 
mpf,te#.ais of the Terry property. Motif icatiou el the existence of this dam 
was filed wilii :tfee County Hydraulic E&giaeer. As iaipectioa ©I lbs site 
ami the /general immediate area of Great Brook wm made by the County 
Hydraulic Eagi»e#r ©a Tuesday, Inly 2:0, 1965, .and a report oa the sand- 
hag dam filed -with ©ur Boari. 

|si aceerdanee with Chapter 2S3 ©J the G«»eral Laws sf the Commonwealth 
of Ma:S«aciim#ft|tS> any dam constructed across Great Brook should have 
plan* al specifications filed &&d approved by the County and them -a Decree 
istftied. itilswisg the construction, and operation of the approved dam before 
the structure la feuiU. 

It Is oar seder stasiing that the dam has been constructed oa property owned 
fey you. TMs Board has a© objection t© yen maintaining a small dam at this 
site provided il i# Wilt in a sound manner and in accordance with drawings 
aad specifications filed with the County. If, lor amy reason., you have no 
desire to maintain .a small dam at this site, it would he advisable for you 
t© remove the sandbag dam that sow exists. 

The small pond of water that is formed hy the sandbag dam is apparently 
used lor swimming and waiisg purposes. Excavation of the swimming hole 
could result in the formation ©f a fairly deep pool without the necessity ©f 
forming a dam that -would require the filing of plan* and specifications. 

If you have any question is connection with the requirement* for building 
and maintaining dams within the Commonwealth of Massachusetts, please 



contact our Board ©r call the County Hydraulic Engineer, Mr. George H. 
McDonnell, at Holyoke 533-3991* We would be pleased to have Mm meet 
with y®ia at the site, if ymt so desire, to explain the matter and law relating 
to the constrttctieB and ©peraiioa of small dams. 

Very truly ysurs, 

Board ©f Gouiaty Commissioners 



GEOR&E H.M C DQNNELL 
PHILIP W.SHERIDAN 
EDWARD J. BAYON 

TIGHE 
mBOND 



CfViL.SANITARY AND ELECTRICAL ENGINEERING 

INVESTIGATIONS, REPORTS, PLANS AND SPECIFICATSONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



CONSULTING ENGINEERS 



BOWERS AND PEOUOT STREETS 

HOLYOKE, MASSACHUSETTS 

TEL. JEFFERSON 3-3991 

CD Westfield 
August 31, 1965 



The Hon. the Board of County Commissioners 
52 State Street 
Springfield, Massachusetts 

Gentlemen; 

Reference is made to my letter-report of July 26, 1965, regarding a com- 
plaint from Mr. Arthur Terry of Westfield relative to a sandbag dam built 
across Great Brook, a short distance upstream from his property. Your 
Board wrote to Mr. Theodore F. Perez, the owner of the property on which 
the sandbag dam had been constructed, and notified him that in order to 
maintain a dam on Great Brook it would be necessary to have the dam 
properly constructed in accordance with plans and specifications filed with 
your Board. 

On Thursday, August 26, 1965, the undersigned examined the site of the 
small dam again and found that the breach on the right side of the sandbag 
dam was wider than previously noted and that the full flow of the brook 
passed thru the breach with little or no impounding of water. The left por- 
tion of the sandbag dam was still in place but when the undersigned walked 
across this portion of the dam, the sandbags were so rotted that the cloth 
of the bags disintegrated. It is apparent that these remaining bags will have 
little ability to withstand flood flows in the stream and they will be washed 
out, to some extent, resulting in a widening of the already formed breach. 

At the location of the breach, there are a number of vertical sticks and some 
debris set into the bed of the brook but these do not impede the passage of 
water and, in time of heavy flood flow which can be expected either in the 
Fall of this year or the Spring of next year, these probably will be washed 
away. 

The undersigned stopped at the home of Mr. Terry to discuss the present 
condition of the dam with him but did not find him at home. 



TIGHE 

&BOND CONSULTING ENGINEERS 



Under Chapter 253 of the General Laws of the Commonwealth of Massachusetts, 
Sections 44 thru 50 inclusive; the following is quoted from the last sentence 
of Section 44. 

"This and the following six Sections shall not apply to small dams, 
constructed for irrigation or for other purposes, the breaking of 
which would involve no risk to life or property, nor to standpipes 
or tanks, nor to a dam where the area draining into the pond formed 
thereby does not exceed one square mile, unless the dam is more 
than 10 ft. in height above the natural bed of the stream at any 
point or unless the quantity of water which the dam impounds 
exceeds one million gallons,, " 

Though the dam as existing when it was a complete, unbreached structure 
did not store a million gallons and was not 10 ft. in height, it was built 
across Great Brook at a point where the drainage area is much more than 
one square mile„ As now existing, the dam impounds little or no water 
and the breach at the right side of the dam allows for the passage of the 
stream flow. In my opinion, Sections 44 thru 50 of Chapter 253 of the 
General Laws no longer applies to this dam. The reason being, that 
breaking of this dam which would consist simply of the widening of the 
breach involves no risk to life or property. Provided that the dam is not 
rebuilt, it is my opinion that no further action can be taken in connection 
with the complaint of Mr, Terry, under Chapter 253 of the General Laws, 
unless the breach in the dam is closed and the structure reactivated. 

It is recommended that a second letter be sent to Mr. Perez advising him 
of the fact that the vertical sticks and debris in the breach of the dam should 
be removed and then the dam not reactivated by repairing the structure 
unless plans and specifications are filed and the dam built of proper and 
approved materials. 

Respectfully submitted, 

JXA'I CX^ 4J"Ui c Ife-h-^z. £,{ 

{Jeorge^H. McDonnell 
'"County Hydraulic Engineer 
GHM/mb 



GEORGE! H. MCDONNELL 
PHiUP W.SHERIDAN 
EDWARD J, BAYON 

TIGHE 
zBOND 



CIVIL, SANITARY AND ELECTRICAL ENGINEERING 

INVESTIGATIONS, REPORTS. PLANS AND SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



CONSULTING ENGINEERS 



BOWERS AND PEOUOT STREETS 
HOLYOKE, MASSACHUSETTS 

TEL. JEFFERSON 3-399! 

CD Westfield 
July 26, 1965 



The Hon, the Board of County Commissioners 
52 State Street 
Springfield, Massachusetts 

Gentlemen: 

The undersigned has received a complaint from a Mr. Arthur Terry of 
Westfield, relative to a sandbag dam built across Great Brook a short dis- 
tance upstream from his property. Mr. Terry's property is located on the 
easterly side of an unimproved road that parallels Shaker Road in Westfield 
from a point just northerly of the Springfield aquaduct location to a point 
where Great Brook crosses under Shaker Road. Mr. Terry owns about an 
acre of land that lies between the unimproved road and Great Brook. On 
this land he has a house and a storage shed. The bank of Great Brook is 
relatively steep and the storage shed is located not too far back from the 
top of the brook bank- 

Great Brook as it flows northerly to join Westfield River, follows a winding 
course and in passing by the Terry property, the brook sweeps against the 
left bank as it makes a gradual turn to the right. 

A short distance upstream from the Terry property, on land of Perez, there 
is a swimming hole used by children apparently residing in the general 
immediate area and, to provide a depth of water suitable for swimming, 
stakes have been driven vertically into the bed of the brook and a sandbag 
dam with a sluiceway has been constructed across the brook. The sandbag 
dam is about 3 ft. in height above the bed of the brook. 

On the day of inspection, Tuesday, July 20, I noted that bags had been removed 
from the right end of the dam to allow flow of the brook to pass thru the dam 
and as a result, water was not ponded to the elevation of the sluiceway thru 
the sandbag structure. 

Mr. Terry complains about the presence of the dam because children release 
water suddenly from time to time, by removing some of the sand bags. It 



TIGHE 

&BOND CONSULTING ENGINEERS _ 2 - 



is also possible that in time of heavy storm runoff, bags are displaced 
by storm flow. This sudden increase in brook flow causes Mr. Terry con- 
cern in that the flow is generally concentrated against the toe of the bank at 
his property and he is fearful that erosion may eventually result in failure 
of the bank slope 

The undersigned examined the toe of the bank and did note that there is 
undercutting occurring. However, there is a fairly good network of roots 
in the soil and it is doubtful if any major failure of the embankment will take 
place as a result of released water from the dam in question- From the 
size of some of the trees growing in the embankment, it is apparent that no 
major failure of the slope has taken place for many years. 

Regardless of whether or not there is a potential danger to the property of 
Mr, Terry by the presence of the sandbag dam upstream, the drainage area 
of Great Brook is such that any damming of the brook probably should only 
be done in accordance with filed and approved plans and specifications. 
The drainage area of Great Brook is many square miles and consequently, 
the section of Chapter Z53 of the General Laws relating to size of drainage 
area controls in regard to the erection and maintenance of a dam across 
this stream. 

Since there has been a complaint registered by Mr. Terry, it would seem 
to the undersigned that it is necessary to notify the owner of the property, 
Mr. Theodore Perez, on which the dam has been built that the dam should 
be removed, if he wishes to maintain a dam at this site, then plans and 
specifications of any proposed construction should be filed for approval of 
your Board. 

Enclosed is a suggested communication that could be sent to the owner, Mr. 
Theodore F„ Perez, if you concur in its contents. 

Very truly yours, 



George 4i„ McDonnell ~ 

County Hydraulic Engineer 
GHM/mb 



Sept. 1, 1965 



Mr. Arthur Terry 

Shaker Bs&d 

W estf imld, Massachusetts 

■Bsar Six: 

The Ceumfcy Hydraulic Esgiaeer notified our Bsard is a letter -report 
dated J%ty Z6> 1945, afeoal your eosafslatat of a. dam constructed across 
Great Brook |ait above your property la. Westfield. We wrote t© the 
Owiisr of the land oa wMsi the dam has been constructed, Mr. Theodore 
F. F#r e-E, and informed him sf the req.aijr«sismt@ regarding the construc- 
tion and maintenance of d&ms as per 3ecti©a 2 §3 of the General Laws of 
the Commonwealth of Massachusetts. 

Tli© Coaaty Hydraulic Engineer made another inspection at the site of 
the dam oa Thursday .after noon., August 26, 1965. At the time this in- 
spection was aiad# he stopped by your property hat he did sot find yen 

there . 

The small sandbag dam. wa? found partially breached on August 26. 

Th® County Hydraulic Engineer reported to oar Board that the right 
portion of the dam had b$en remeved and the ©sly objects remaining 
ia this part of the feed of threat Brook were vertical sticks a.sd stakes 
aad some debris. We have -written again to the owaer sf the property, 
Mr. Perez, and pointed .©at to Mm that these should he removed aad 
then the breach is the dam should aol be closed. 

Siace the County Hydraulic Engineer reports that the flow of the brook 
now can pass thru the breach ia the dam without causing aay problem or 
danger to persons aad property dowasiream, and that the remaining sand 
bags are rotten and will slowly be washed away by aormal water action, 
there is so further actios, that can fee takes fey oar Board under the laws 
of the Commonwealth until such time as the dam should be reactivated 
and water ponded again. 
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The owner of the land h&s been advised that the dam cannot be rebuilt 
unless the provisions of Chapter 253 o£ the Laws of the Commonwealth 

are complied with. 



Very truly your 8, 

BOARD OF COUNTY COMMISSIONERS 



Shaker RcL 
Westfield* Mass* 
Sept* 11, 1965 

Board of County Coiamiss loners 
5B State Street 
Springfield , Mass. 

Dear Sirs? 

1 received your letter of the 1st, stating that Mr* Perez has 
been ordered to remove the sandbag dam in Great Brook ,whieh pre- 
sented a danger to my property. 

I wish to express my appreciation that this step has been taken 
there , as I had reason to believe the procedure was without the 
proper author ity. Further substantiating this fact, I was talking 
to one of Mr. Perez* employees, since Mr. McDonald's investiga- 
tion, who informed me that Mr. Perez had nothing directly to do 
with the dam's being there, which very well confirms my theory it 
was only boys. 

1 would not have you think that I want to quell these children *s 
enjoyment in aay way, but feel that I must separate myself from 
this group sill eah> dae".t6,~tfae faet that, from what I heard, they 
got started as a neighborhood association holding what might be 
considered illicit drinking parties, yet, decent to theij? own cus- 
toms and ways, but with an apparent later wave of a rougher class 
doubtless, trying to get in with the former group, fh® results of 
this latter gang I probably get, culminating usually with the rac- 
ing of motorcycles and rattletrap cars up, and down the right of 
way, which Is rightfully mine according to the realestate company, 
the tongues of the operators rattling just as much as- the raa*' u;'- k 
shackle vehicles they are perched upon. This together with aets of 
vandalism isn*t a very desirable addition to an otherwise quiet 
isolated home if that Is all you get there t and not being reared to 
these ways,any fraternization would be hazardous because , in oases 
of social disaster the law does not consider equally for the two s 
so I. favor the total abolition of this move. 

If my ealeulation is correct , the good part of the association is 
gone, unless the entire tract eould be taken over as a civic park* 
1 suggested this to Mayor Martin because trolly servioe possibili- 
ty reaching there via the old canal that runs through the area, 
the contour and bed of which are very adaptable to trackage would 
be easy. He said, it was an idea, but nothing like that at present, so 
as far as I can see, there is absolutely nothing there. 

Respectfully yours, 

Arthur Terry 

/ l 



Sept. 1, I9 fc5 



Mr. Theodore F. feres 

Zepby* Ihrive 

Weeffteld, M*«**cb»eett« 

Dear Mr. Pere*; 



- ««« of Julv 18, 1965, relative to a small 
S^aMtai .iam-teilt »>o» ^ ^\fJ QW % L.pectl<- at fee .if of 

been formed I. the dam »t the rtgh t .4. ^^ reat extent, 

kow.ver. to the breach vertic.1 »««*••» » ^ rMuU of tta se 

„.lt i. your desire t. ~^» • f.^ h :'t 2S , of the General 1*« - the 
^intatoed under the pxovwon. »r Gtapte r to acGortonce 

Com^nwe.lth of ""-"ed^Ttt County of Hampden and eona.rue- 
„«h ,!». and ape ^ lc a £»W - « ^ in4 , y makiDg „. of 

tista is carried on %n acuw*»»« 

approved materials. 

* ml it is r©€©SJISl©BdSS 

U the dam ia being con-trusted by ^^"S* » elo«d and that you 
fhat the structure be breache d any*™ «h*r »^. c(IMteue «„ of the a»aU 
take -whatever »tep» are necesaary to y 
dam on your property. 

B you have any ,ueatfon to conn^^t hthi* -. « .+"££ ? 

Beard or the County Hydraulic Engineer, « 

Holyoke 533-3991. y % ^ lf ffflir6> 

BQAEB OF COUNTY COMMISSIONS 



RFD#3. ,Off Shaker Rd. 
Westfield,Mass. 
Jan. 3 S 1966 



Hampden County 
Board of Commissioners 
5£ State Street 
Springfield , Mass. 

Dear Sirss 

Some months ago, 1 entered a complaint against an illegal sandbag 
dam constructed in Great Brook on the Theodore Perez property , just 
upstream of mine, off Shaker Bd* , Westfield, tjhe dam presenting a 
danger to my property. The complaint was acknowledged, Mr Perez no- 
tified , and the dam was removed. The men operative in its construc- 
tion 'apparently were tresspassers, because Mr. Perez was quoted &s 
saving that he had nothing to do with its erection, and an associa- 
tion using the land as recreational area, had, at some time pre- 
vious, disbanded. 

A short while ago, 1 noticed the dam had been partially reconstruct- 
ed( fully across stream, but not as high, that is), at such time, I 
reported it orally at your office, and it was suggested 1 write ex~ 
plaining the details. However, I find that since then, the dam has 
again been crudely removed, or washed out by recent storms* 

This temporarily mitigates the danger, but presents evidence that 
someone is again trying to illegally enter that place. I might say 
at this point, that frora what I heard, former groups of that sort 
culminated with unlawful behavior, such as, drunkenness, nudity, 
vandalism, etc. 

These unruly and indecent things are detrimental to me, as I am sell- 
ing land here, and in addition to hurting my present living condit- 
ions, serves hindrance to the possibility of a good buyer. 

ffith these facts in view, I favor the total abolishion of the dam. 

Yours very truly, 



Arthur Terry 




£aat**ry if, 1944 



Mir. As#h*t T*3t?y 

ES"B fa*. «& ffcsta Sf *d 

irestf i#§* .Ms««*ils»««:# 

IMs* .Ife * T«r¥3f* 

Tlie. ^ms^f Hydraulic Baglassr feis r ©viewed ibt eft** *«&***#/» lp f»i : - ;; 
c:#ms*»icat|os *»d bs® ssv„de -a sefsoti to m& B-sjtrC 

It is stf* opiaiott that safer ih« r»roVi*l«tt ax Chapter 215 a£ ih« Ge^*r*t t^«* ■ 
osf f&* Gaiaaaattwealth of Mas* »«&&•*«*, ike €owf% ea® Ufc* »0.%e«0a ; :«slei.#- ; . .' 
& dkm is actually .to eari«te»«w ab4 its conditio* is Sfcfcfe *» t$ : .«ad*i*gftr »#r».<»s-. 
siifl property <fc*a*»tr*.ain. EtwUtag«ri»g property &»«* «°* ^a*** &i»£«»g: . ;■; . 
from fee- Valae ctf th* prope**? *» described to the tMf# afcd fwffe/i^*:*g**|fc*. :. 
of yoter caittssaatc&tfawu Sfedas-gasriag your property would, meaa tlw.dsyatp? ■.■■. . 
of ptysie&Uy wssMig away your w®wm ^ a ******* of % £km& that eeald fee. ■ 
caused fey iMtmre <^f tfes ism* 

B.«&e<t«p<3& itatem^sts la your mmmmmm<m of $*w**tf V19&6*. ■^■'bga.rma* 
tiou tftippHed t© o«r Board fcy the Consfcy Hy4*aaUfc £*gia«*r,. th*r« is «?■■ : 
provieton ia the Laws of ih® Ccmnaoi*we»itk that giws afi. aafeftifttf .is- ■ 
*£«!«£ you & your reqaectr 

Very tartly yours* 

BOARD OF CQ1HSTY COMMlSilOMEkSv .. 



- i * # i< *m\ -**?****<*!>' 



^^*^-*^««>* 



^^^^^^Ab-mW*^ 



July 20, 1966 



Mr, Arthur Terry 

R. F. D. #2 off Shaker Road 

Wesffield, Massachusetts 

Dear Mr, Terry: 

We have been informed by the County Hydraulic Engineer of your telephone 
complaist dated Jaae 28, 1966, regarding a small clam built on Great Brook 
in Westfield just upstream, from your property. The County Hydraulic 
Engineer lias made an inspection la the field and noted the dam and. conditions 
related to the dam. The Coauiy Hydraulic Engineer has reported to our 
Board and we have reviewed his report and the conditions existing at the 
sit© in question. 

As reported to us by the County Hydraulic Engineers the darn in question is 
very small in height, has been, built mainly of debris aad miscellaneous 
materials, and. the quantity of water stored is extremely small. The dam 
is not sufficient in sise lor does it store sufficient water whereby the dangers 
imposed by its existence are serious. 

Based upon the Information contained la the report of the County Hydraulic 
Eagineer e there is no pro-vision is the laws of the Commonwealth, particularly 
in Chapter 253 of the Geaeral Laws to give our Board authority to direct that 
the small dam be removed. In the past, oar Board wrote to the owner of the 
land oh which the dam has been built and advised him that if the dam is being 
constructed aad reconstructed by persons unknown, steps should be taken to 
prevent the continued existence of the dam. However, as mentioned hereia- 
above, the law, in this case, does not allow our Board to take positive action 
as per your request. 

The matter could probably best be worked out by mutual agreement between 
yourself and the property owner invoiced. 

Very truly yours, 

BOARD OF COUNTY COMMISSIONERS 



«FD#2, off shaker Rd, 
westfield, m&ss* 
JUlj 27, 1966 



riaapdeB uounty t;oBomiasioaers 
52 State Street 
Springfield, Mass. 

Desr Slrss 

I am replyiag to yoar letter of the 20th, informing me that the 
s-i^ll 2m in Greet wook just abmre my property is not **««*- 
one of which i 8 m relieved to know, but that an agreement nught 
be reached between the landowner there and ae. 

Whan the trouble first started, 1 tried to get a satisfactory 
agreement here, but upom awaking information of a*me, ^e police 
•sere summoned, that thej didn't want me around. At the time, the 

officer advised », that is any future difficulty, not to go to 

them, "but report to the authorities, which I baire done* 

This wauld eliminate any mutual agreement legally, and the inci- 
dent also shows ud a phss« of guilt on their part that would in- 
hibit agreement from a psychological ataadpoint, aa I under a tana 
the preSetit users are only an aftermath of aa ajeooiation fomer- 
ly using the exes, with a legitimate reason to be there, the 
oieaent ueera becoming only drunk, indecent, sad ab S eena*aetifig 
like statues* having no feeling, aor conscience either* bttt *~ 
pperently attractive- enough to acme, to win then euffieient xaTor 
civieally; that there would be bo equal, or considerate relation- .. 
ship in the minde of any of tham for the averege individual, and 
polls© opinion, in this ease, tends to protect their guilt,, in 
order to get rid of me, I suppose. 

Under thia social setup,. I sen see no- chance of any kind of mu- 
tuality, with a deliberate, and forsed division of eoeiety, of 
which, under the nauseating circumstances, I would as sooa it be. 

I stould think this situation would, necessitate t&odlfioatioa by 
civil author ity, were the circumstance perilous enough. 

Very respectfully yours* 
Arthur ferry 




GEORGE H.M c DONNELL 
f-HILiP W.SHERIDAN 
EDWARD J. BAYON 

TIGHE 
zBOND 



CIVIL.SANITARY AND ELECTRICAL ENGiNEERING 

INVESTIGATIONS, REPORTS.PLANS AMD SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



CONSULTING ENGINEERS 



BOWERS AND PEQUOT STREETS 

HOLYOKE, MASSACHUSETTS 

TEL. JEFFERSON 3-3991 

CD Westfield 

July 14, 1966 



The Honorable the Board of County Commissioners 
52 State Street 
Springfield, Massachusetts 

Gentlemen: 

In 1965, from time to time, the undersigned received complaints from a 
Mr. Arthur Terry of Westfield, relative to a small dam built on Great 
Brook for the purpose of forming a small wading and swimming pond. 

In my last communication to your Honorable Board on this subject matter 
dated January 12, 1966, I pointed out on Page 2 of the letter as follows: 

"From what I have seen of the dams on the site in question 
during three or more inspections during 1965, none of the 
structures were large enough to be classed as dams that could 
result in endangering persons and property downstream. Con- 
sequently, it is my opinion that your Honorable Board cannot 
take any action in this case, " 

On January 19, 1966, your Board wrote to Mr. Terry and pointed out to 
him that under the provisions of Chapter 253 of the General Laws of the 
Commonwealth, you had no power to act on his complaint. 

On July 8, 1966, I again examined the location on Great Brook where the 
small dam in question was found to be in existence. The dam is not over 
18" in height and has been constructed with debris, logs and sandbags. 
It forms a small pool about 50 ft. in diameter and probably no more than 
3 ft. deep at its deepest point. The quantity of water ponded is no more 
than a few thousand gallons at best. Should heavy storm runoff occur 
and the small dam be breached, the amount of water stored would be so 
insignificant its effect could not be physically noted downstream. 



TIGHE 
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There has been considerable disturbance on the surface of the ground to 
the left of the dam and immediately downstream. This disturbance is a 
result of surface runoff taking place directly over what appears to be a 
storm drainage pipeline. The surface runoff, which incidentally has no 
relation whatsoever with the small dam in question and with Great Brook, 
has caused the formation of a gulley and has even exposed a portion of the 
drain pipe. Sand washed to form the gulley has been discharged into the 
bed of the stream. 

It is recommended that Mr. Terry's complaint be acknowledged and that 
he again be notified that your Board has no authority to act in connection 
with his complaint. 

A suggested form of communication to Mr. Terry is included herewith 
for your consideration. 

Very truly yours, 

George^. McDonnell "-■' 

County Hydraulic Engineer 
GHM/mbf 



GEORGE H. MCDONNELL 
PHILIP. W.SHERtDAN 
EDWARD J. BAYON 

TIGHE 
zBOND 



CIVIL, SANITARY AND ELECTRICAL ENGINEERING 

INVESTIGATIONS, REPORTS, PLANS AND SPECIFICATIONS 

SUPERViSION OF CONSTRUCTION AND OPERATION 



CONSULTING ENGINEERS 



BOWERS AND PEQUOT STREETS 

HOLYOK E.MASSACHUSETTS 

TEL. JEFFERSON 3-3991 

CD Westfield 
January 12, 1966 



The Hon. the Board of County Commissioners 
52 State Street 
Springfield, Massachusetts 

Gentlemen: 

I have received the copy of the letter sent to your Board by Arthur Terry of 
Westfield, Massachusetts, relative to the small dam on Great Brook up- 
stream of his property. 

In my letter to your Honorable Board dated August 31, 1965, I pointed out 
that in my opinion, the provisions of Chapter 25 3 of the General Laws of the 
Commonwealth relative to dams was not applicable in that the small dam 
existing at that time did not result in endangering the lives of persons down- 
stream nor threaten damage to property below. 

Mr. Terry states that a short while ago the dam had been partially recon- 
structed and that since that time, it has been either crudely removed or 
washed out. 

The main complaint of Mr. Terry seems to be centered around persons 
illegally entering property which he does not own and heresay behavior of 
people making use of the brook in the vicinity of the dam. 

Mr. Terry goes on to state that "These unruly and indecent things are 
detrimental to me, as I am selling land here, and in addition to hurting my 
present living conditions, serves hindrance to the possibility of a good 
buyer". 

At the termination of his communication, Mr. Terry requests the total 
abolition of the dam. 

The owner of the property involved, Mr. Theodore Perez, has told me that 
he has not built the improvised dam across Great Brook on his property, 



TIGHE 

&BOND CONSULTING ENGINEERS 



and that insofar as he knows, young folks making use of the woods and the 
stream form a small pool for recreational purposes by constructing a dam 
with sand bags and debris material. 

From what I have seen of dams on the site in question during three or more 
inspections in 1965, none of the structures were large enough to be classed 
as dams that could result in endangering persons and property downstream. 
Consequently, it is my opinion that your Honorable Board cannot take any 
action in this case. 

The action needed apparently is the policing of the area if illegal actions 
are being taken by persons frequenting the site. 

Enclosed is a suggested form of communication that could be sent to Mr. 
Terry if you concur in its contents. 

Very truly yours, 



/- 



George H. McDonnell 7> 

County Hydraulic Engineer 
GHM/mbf 

Enc. 



Fieczarka Realty Dam 



O Westfield 
Also see: Dam Report Section - Westfield. 



City/Town 



Dam 



Name 



Name 



Westfield 

Fieczarka Realty Dam 
Piecsarka Realty Inc 
Kulper.JG 



WESTFIELD 
D21022 



PIECZARKA REALTY INC. DAM 

D21022 

NO IMAGE ON FILE FOR THIS RECORD 



(INFORMATION EXISTS ONLY ON A FILE CARD FROM THE 
OFFICE OF THE FORMER HAMPDEN COUNTY ENGINEER.) 



Powder Mill Brook Watershed 




1959 Westfield 

Fowermill Brook orginates in the Town of Montgomery and flows southeasterly for B.5 miles 
through the City of Westfield to its confluence with the Westfield River. Major tribuaries are Arm 
Brook and Sandy Mill Brook. See also: Dam Report Section - D25O17; D2501& &. D251O7. See also: 
County Roads Plan #29 &. #30 "Powder Mill Brook Multiple Purpose Dam" &. "Powder Mill Detention 
Dam". 



City/Town 


Westfield 


Water 


Westfield River 


Water 


Powder Mill Brook Watershed 


Water 


Powder Mill Brook 


Water 


Arm Brook 



Water 



Sandy Mill Brook 




OFFICE OF THE MAYOR 

CITY OF WESTFIELD 

MASSACHUSETTS 



JOHN DAVID O'CONNOR 

MAYOR 



September 27, i960 
SP 

County Commissioner William Stapleton 
Hampden County 

-in; Street 
Springfield , Mas sachusetts 

Dear Bill: 

We have received a copy or the "Report or Preliminary investigation of the 
■email Brook Watershed" by the United States Department of Agriculture 
Soil Conservation Service, Amherst, Mass. This is in regards to KLcoc Con- 
trol Dams under authority of the flood Prevention and Watershed Protection 
-act, Public Law 566. 

r "\ S o a SS iCati0n C ^" erS tbB ent±re watershed of the Povdermill Brock, an area 

rT^ 3 ' e major P° rtion ° f *kis lies in Hampden County and includes 
>arts of the Cities of Westfield, Holv:,:c. ..est Springfield and the Town of 
Montgomery. Powdermill Brooic originates in the Town of Montgomery and flows 
southeasterly for 8.5 miles through the City of Westfield to its confluence 
Brook Westfield RiTOr « ^or tributaries are Ami Brook and Sandy Mill 

Would it be possible for Hampden County to be a co-sponsor of this j-roiect? 
toy su<- ia you might offer in regards to this proposed Flood Control 
i-lan woulc be greatly appreciate! . 

Sincerely yours, 




DKN DAVID O'CONNOR 
I .^yor 



Received in afternoon mail on 
September 2& t i960. 

Copy of this letter sent to George H. McDonnell, 
County Hydraulic Engineer, on Sept. 2$ , i960. 

: 



■ 



GEORGE H. MCDONNELL 
PHILIP W.SHERIDAN 
EDWARD J, BAYON 

TIGHE 



CIVIL.SANITARY AMD ELECTRICAL ENGINEERING 

INVESTIGATIONS. REPORTS. PLANS AND SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



CONSULTING ENGINEERS 



BOWERS AND PEOUOT STREETS 
HOLYOKE, MASSACHUSETTS 

TEL JEFFERSON 3-3991 

CD Westfield 
Oct. 3, I960 



The Hon. the Board of County Commissioners 
Hampden County Court House 
37 Elm Street 
Springfield, Mass. 

Gentlemen: 

I have received the copy of the communication sent to me by your Board 
pertaining to the request of the Mayor of Westfield for assistance from 
Hampden County on the flood control project as being studied for Powder- 
mill Brook Watershed. 

I have written to the Dept. of Agriculture, Soil Conservation Service, 
for a copy of the report on this project in order that I may be able to 
advise your Board in regard to planned dam construction. 

I would suggest that for the present, you notify the Mayor of Westfield 
that you are going to look into the proposed flood control project and 
will advise him of any aid or assistance that your Board or the County 
might be able to offer. 

Very truly yours, 




reorge H. McDonnell 
County Hydraulic Engineer 



GHM/mb 



CD Westfield 
Oct. 3, I960 



The Hon. the Board of County Commissioners 
Hampden County Court Houee 
37 Elm Street 
Springfield Mass. 

Gentlemen: 

I have received the copy of the communication sent to me by your Board 
pertaining to the request of the Mayor of Westfield for assistance from 
Hampden County on the flood control project as being studied for Powder* 
mill Brook Watershed. 

I have written to the Dept. of Agriculture. Soil Conservation Service, 
for a copy of the report on this project in order that I may be able to 
advise your Board in regard to planned dam construction. 

I would suggest that for the present, you notify the Mayor of Westfield 
that you are going to look into the proposed flood control project and 
will advise him of any aid or assistance that your Board or the County 
might be able to offer. 

Very truly yours, 



George H. McDonnell 
County Hydraulic Engineer 



GHM/mb 



Oct. 5, 1960 



Hon. John David O'Connor, Mayor 
City of Westfield 
Municipal Building 
Westfield, Mass. 

Dear Mayor O'Connor: 

In connection with your communication of Sept. 27, I960 pertaining to 
your request for Hampden County to be a co- sponsor of the proposed 
flood control project for Powdermill Brook Watershed, we will inves- 
tigate this matter and advise you as soon as possible, of any aid and 
support we may be able to provide. 

As you know. County funds are not available under a general program 
for the sponsoring and assistance in flood control work as they are in 
connection with roadway maintenance and construction. As soon as we 
have had an opportunity to investigate all possible factors in connection 
with your proposed request, we will then contact you again, We have 
instructed the County Hydraulic Engineer and the County Attorney to 
report to us on the project as being proposed and studied. 

Sincerely, 

BOARD OF COUNTY COMMISSIONERS 



GMOfiGE ». MCDONNELL 
PHILIP W.SHERIDAN 
EDWARD J. BAYON 

TIGHE 
iBOND 



CIVIL.SANITARY AND ELECTRICAL ENGINEERING 

INVESTIGATIONS, REPORTS, PLANS AND SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



N S U L TIN G ENGINEER S 



BOWERS AND PEQUOT STREETS 

HOLYOKE. MASSACHUSETTS 

TEL JEFFERSON 3-3991 

CD Westfield 
Oct. 24, i960 



The Hon. the Board of County Commissioners 
Hampden County Court House 
37 Elm Street 
Springfield, Mass. 

Gentlemen: 

Reference is made to the copy of the communication sent to me pertaining to the 
inquiry from the Mayor of "Westfield regarding assistance from the County in carry- 
ing thru to a successful conclusion the proposed flood control measures for the 
Powdermill Brook watershed. I have obtained a copy of the report on this project 
entitled "JReport of Preliminary Investigation of the Powdermill Brook Watershed, 
Hampden fk Hampshire Counties, Massachusetts, by the U.S. Dept. of Agricul- 
ture, Soil Conservation Service, Amherst, Mass." The report has been pre- 
pared under authority of the Flood Prevention and Watershed Protection Act, 
Public Law 566, and the report is dated Sept. , I960. 

The report is very preliminary in nature and points out that the watershed in- 
volved covers an area of about 12,825 acres. The major portion of the water- 
shed lies in Hampden County, with approximately 925 acres being in Hampshire 
County. The area involved includes parts of the cities of Westfield and Holyoke, 
as well as parts of the Towns of West Springfield, Montgomery and Southampton. 

Powdermill Brook originates in the Town of Montgomery and flows southeasterly 
for a distance of about 8. 5 miles, thru the City of Westfield, to where it dis- 
charges into the Westfield River. Two major tributaries join Powdermill Brook. 
One is Arm Brook situated to the north of the central section of Westfield, and 
the other is Sandy Mill Brook to the north and cast of the central section of West- 
field. 

The purpose of the investigation was to determine the feasibility of installing work 
of improvement for flood protection and to provide the people involved with a 
basis for making decisions relative to the desirability of proceeding further with 
the proposed project. 
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The report points out that as a result of the flood of August, 1955, flood damages 
of $688,000 occurred in the watershed. These damages were broken down as 
follows: 

Agricultural $70,000 

Industrial 396,500 

Residential 200,000 

Utilities, including roads & bridges 21,500 

The flood prevention work would include land treatment measures as well as the 
construction of two flood water retarding structures. These would be flood con- 
trol dams which would impound water in time of heavy storm run- off. The water 
would be released following the storm run-off conditions. One of the two struc- 
tures involved would be located on Powdermill Brook just west of the NY, NH & H 
Railroad and east of Montgomery Road at a point just south of the Mass. Turnpike. 
The other structure would be on Arm Brook approximately 500 ft. north of the 
Mass. Turnpike. The two flood control dams and reservoirs would control ex- 
cessive run-off from approximately 8 square miles. This represents about 90% 
of the drainage area of Powdermill Brook above the North Elm Street area of 
Westfield. 

The report points out that the two flood water retarding dams and ponds recom- 
mended would eliminate future damages in the vicinity of No. Elm Street in West- 
field from storms that could occur up to and greater than once in 100 years. 
There would be additional benefits accrued to areas further downstream now 
subjected to flood water damages from Powdermill Brook. In addition to flood 
protection, the flood water structure on Arm Brook could be designed and con- 
structed to provide for fish, wildlife, general recreation and other community 
uses. 

The estimated cost of the flood control structures is $250,000, broken down as 
follows: 

1. Construction and installation $216,500 

2. Land easements and rights-of-way 32,000 

3. Administrating Contract 1,500 

The average annual flood prevention benefit from the structural works of improve- 
ment is estimated at $13,400. The average annual cost of these structures is 
estimated at $9, 815. Thus, the benefit cost ratio is 1.4 to 1.0. 

The summary section of the report states as follows: "Two flood water retarding 
structures are recommended for further study. The total Federal cost of these 
structures is estimated at $216,500. The local Organization's share of installa- 
tion costs, which would be for easements, rights-of-way and administrating 
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Contracts, is estimated at $33,500. The local Organization's annual cost of 
operating and maintaining the structural works of improvement is estimated 
at $1,000. 

The Soil Conservation Service desires satisfactory assurance that the local 
Organization is willing and able to assume its responsibilities as outlined in 
this report before proceeding with further studies. When this assurance is re- 
ceived, the Soil Conservation Service will give this watershed a high priority 
in the preparation of a final work plan for watershed protection and flood pre- 
vention under Public Law 566. " 

From the information contained in the report, it would appear as if the major 
costs for the proposed flood control system would be borne by the Federal Govern- 
ment and that land treatment measures as well as a cost of about $33, 500 would 
of necessity be borne locally. 

From a hydraulic and engineering viewpoint, the information as set forth in the 
preliminary report indicates that further studies of the two proposed flood con- 
trol structure sites are desirable and advisable. I am of the opinion that once 
the Soil Conservation Service receives assurance that the costs as set forth as 
the responsibility of the local Organization are agreed to, further engineering 
studies of the project will proceed so that the final working plans and specifica- 
tions can be prepared. 

Though there is no direct aid that apparently would be available for the City of 
Westfield thru the County in connection with the construction of the dams and 
flood control structures, the report indicates that the cost thereof would be 
borne entirely by the Federal Government and thus no local problem of financing 
would face the City other than assisting the local Organization with the necessary 
land acquisitions, etc. As of the moment, it would appear as if the only tangible 
help you could give Westfield would be to offer to support the project at any future 
meetings or hearings and to provide data and information available in your files 
and in those of your County Hydraulic Engineer. 

The information outlined hereinbefore could be provided the Mayor of Westfield 
in letter form or, if your Board wishes, a meeting with the Mayor could be set 
up, wherein the matter of supporting the flood control project could be discussed. 

The undersigned will be pleased to assist you in any way or to meet with the Mayor, 
as per your instructions, to outline the general information contained herein. 

Respectfully submitted, 




GHM/mb 



(yGe'orge H. McDonnell 

County Hydraulic Engineer 
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CD Westfield 
Oct. 31* I960 

Hon. John David O'Connor, 
Mayor, City of Westfield 
Municipal Building 
Westfield, Mass, 

Dear Mayor O'Connors 

Reference la made to the communication sent to the County 
CommlsalonerB of Hampden County pertaining to the possibility 
of County assistance in carrying thru to a successful conclusion 
the proposed flood control measures for the Fowdermlll Brook 
watershed. The County Commissioners have asked me to look into 
the proposed flood control program and to contact you In connection 
therewith. 

I obtained a copy of the report on this project entitled "Report 
of Preliminary Investigation of the Powdermlll Brook Watershed, 
Hampden & Hampshire Counties, Massachusetts, by the U.S. Dept. of 
Agriculture, Soil Conservation Service, Amherst, Mass." The re- 
port has been prepared under authority of the Flood Prevention 
and fatershed Protection Act, public luw 500^ ana bhe report la 
dated Sept., i960. 

The report is very preliminary in nature and points out that 
the watershed Involved covers an area of about 12,825 acres. 
The major portion of the watershed lies In Hampden County, with 
approximately 925 acres being in Hampshire County. The area in- 
volved Includes parts of the Cities of Westfield and Holyoke, as 
well as parts of the Towns of West Springfield, Montgomery and 
Southampton. 

Powdermlll Brook originates in the Town of Montgomery and flows 
southeasterly for a distance of about 8.5 miles, thru the City 
of Westfield, to where it discharges into the Westfield River. 
Two major tributaries Join Powdermlll Brook. One is Arm Brook 
situated to the north of the central section of Westfie-itf, and 

seluonV™^ 11 Bl *°° k tC the " 0rtil and ea8t ° f the centa *l 

The purpose of the investigation was to determine the feasibility 
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of installing works of improvement for flood protection and to 
provide the people involved with a basis for malting decisions 
relative to the desirability of proceeding further with the 
proposed project. 

The report points out that as a result of the flood of August, 
1955* flood damages of $688,000 occurred in the watershed. These 
damages were broken down as follows: 

Agricultural $70,000 

Industrial 396 , 500 

Residential 200,000 

Utilities, Including roads & bridges 21,300 

The flood prevention work would include land treatment measures 
as well as the construction of two flood water retarding structures. 
These would be flood control dams which would impound water in time 
of heavy storm runoff. The water would br released following the 
storm runoff conditions. One of the two structures involved would 
be located on Fowdermlll Brook just west of the NY, NH & H Rail- 
road and east of Montgomery Road, at a point just south of the SBass. 
Turnpike. The other structure would be on Arm Brook approximately 
500 ft. north of the Mass. Turnpike. The two flood control dams 
and reservoirs would control excessive runoff from approximately 
8 square miles. This represents about 90$ of the drainage area 
of Powdermill Brook above the North Elm Street area of tfestfield. 

The report points out that the two flood water retarding dams 
and ponds recommended would eliminate future damages in the vicinity 
of No. Sim Street in Westfield from storms that could occur up to 
and greater than once in 100 years. There would be additional 
benefits accrued to areas further downstream now subjected to flood 
water damages from Powdermill Brook. In addition to flood pro- 
tection, the flood water structure on Arm Brook could be designed 
and constructed to provide for fish, wildlife, general recreation 
and other community uses. 

The estimated cost of the flood control structure is $250,000, 
broken down as follows s 

1. Construction and installation $216,500 

2. Land easements and rights-of-way 32,000 

3. Administrating Contract 1,500 

The average annual flood prevention benefit from the structural 
works of Improvement is estimated at $13,400. The average annual 
cost of these structures is estimated at $9? 815. Thus, the benefit 
cost ratio is 1.4 to 1.0. 
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The summary section of the report states as follows: "Two flood 
water retarding structures are recommended for further study. 
The total federal cost of these structures is estimated at 
$216,500* The local Organisation's share of installation costs 5 
which would ne for easements, rights-of-way and administrating 
Contracts, is estimated at $33*500. The local Organisation's 
annual cost of operating and maintaining the structural works of 
improvement is estimated at $1,000. 

The Soil Conservation Service desires satisfactory assurance 
that the local Organization is willing and able to assume its 
responsibilities as outlined in this report before proceeding 
with further studies* When this assurance is received, the Soil 
Conservation Service will give this watershed a high priority 
in the preparation of a final work plan for watershed protection 
and flood prevention under Public law 566." 

From the information contained in the report? it would appear as 
if the major costs for the proposed flood control system would 
be borne by the Federal government and that land treatment 
measures, as well as a cost of about $33,500 would of necessity 
be borne locally* 

From a hydraulic and engineering viewpoint, the information as 
set forth in the preliminary report indicates that further studies 
of the two proposed flood control structure sites are desirable 
and advisable. I am of the opinion that once the Soil Conserva- 
tion Service receives assurance that the costs as set forth as 
the responsibility of the losal Organisation are agreed to, 
further engineering studies of the project will proceed so that 
the final working plans and specifications can be prepared. 

The undersigned would be pleased to meet with your Honor to dis- 
cuss the proposed flood control project and any aid and support 
that might be given Westfield by the Commissioners of Hampden 
County and the undersigned acting as their County Hydraulic 
Engineer,, I would be pleased to meet with you at a time and day 
convenient to you* Data and information available in County files 
and in the files of the undersigned could be used as necessary to 
assist in carrying out the program to a successful conclusion. 

If you wish to have me meet with you in westfield, and if I happen 
to be out when you call, please leave any message with the secretary 
pertaining to a day and hour for a conference on the Powdermill 
Brook flood control project. 

Very truly yours 



_ H. McDonnell 
GHt^cmb County Hydraulic. Engineer 
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The Hon. the Board of County Commissioners 
Hampden County Court House 
37 Elm Street 
Springfield, Mass. 

Gentlemen: 

Enclosed for your information and file purposes, please find a copy of a 
communication sent to Mayor O'Connor of Westfield in regard to his re- 
quest for assistance from the County on the flood control project as pro- 
posed for Powdermill Brook. The contents of my letter to the Mayor 
are self-explanatory. I will meet with the Mayor, at his convenience, 
and point out to him whatever aid can be provided to help carry the flood 
control program to a successful conclusion. 

Very truly yours, 




ieorge H. McDorme-H 
County Hydraulic Engineer 
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BOWERS AND PEOUOT STREETS 

HOLYOKE, MASSACHUSETTS 

TEL.JEFFERSON 3-3991 

CD Westfield 

Nov. 17, I960 

The Hon. the Board of County Commissioners 
Hampden County Court House 
37 Elm St. 
Springfield, Mass. 

Gentlemen: 

The following is a brief report on my meeting with Mayor John O'Connor 
of the City of Westfield on Monday, Nov. 7, i960, in connection with the 
proposed flood control program on PowdermLLl Brook Watershed. On 
Oct. 24, I960, I submitted a general review of the report of the prelim- 
inary investigation of the Powdermill Brook Watershed as prepared by 
the U. S. Dept. of Agriculture, Soil Conservation Service, in Amherst, 
Mass. In this communication I pointed out that the estimated cost of the 
flood control system would be $250, 000 more or less with a breakdown of 
this cost as follows: 

1. construction and installation of facilities $216, 500 

2. land easements and rights-of-way 32,000 

3. administrating contract 1,500 



Total $250, 000 

It is my understanding that the FederaL appropriation for Item 1 above 
would be for the entire construction and installation work. The local 
organization would be required to provide funds under Item 2 and Item 3. 
Thus, the total cost to be supported locally would be about $33, 500. 

The area involved is the watershed of Powdermill Brook and its tributaries. 
The area includes portions of Westfield, Holyoke, West Springfield, and 
Montgomery in Hampden County. Though four Hampden County communities 
are included in the drainage area, two of these communities are upstream of 
the flood control facilities and, consequently, would receive no particular 
benefit from the proposed construction. Westfield would receive the major 
benefit, while the Town of West SpringfieLd would receive a minor benefit, 
since the flood discharge from Powdermill Brook is added to the flood dis- 
charge of Little River, as well as that of Westfield River, alL of which pass 
thru the West Springfield area. The extra flood flow from PowdermiLL 
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Brook would make but a minor increase in fLood conditions as compared to 
fLood flows from the other two major streams, 

The Mayor of Westfield wishes to have the County assist, if possible, in 
contributing a share of the local cost of $33, 500. It is possible that this 
cost may be reduced and, if 50% of the cost could be borne by the County, 
this might represent an expenditure of County Funds equal to about 
$10, 000 to a maximum of $15, 000. 

I pointed out to the Mayor that I knew of no funds available for such a 
purpose unless some special appropriation was provided. The undersigned 
pointed out that engineering services would be available in connection with 
the proposed work. Although the Conservation Service, together with 
other departments of the U. S. Government, would provide alL engineering 
needed in designing the flood control facilities, the County HydrauLic Engineer 
would no doubt review the design and report to your Board in connection 
therewith. 

If I can be of any further service in connection with this project, I will be 
pleased to meet with the Mayor or his respresentatives . 



Very truly yours, 




GHM/f 



4_ 

Jeor'ge H. McDonnell 
County HydrauLic Engineer 
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SECTION I 

WATERSHED WORK PLAN 

POWDERMILL BROOK WATERSHED 

Massachusetts 

SUMMARY OF FLAN 



The Powdermill Brook Watershed drains 12,825 acres, of which 
11,900 acres are in Hampden County and 925 acres in Hampshire 
County. All of the floodwater damages and all works of improve- 
ment included in this work plan are located in Hampden County. 

The sponsoring local organizations are the Hampden Soil Conser- 
vation District and the City of Westfield. 

This plan was developed jointly by the Soil Conservation Service, 
the U. S. Forest Service, the Hampden Soil Conservation District, 
and the City of Westfield. Other state and Federal agencies 
contributing to the plan were: Massachusetts Water Resources 
Commission, Massachusetts Division of Fisheries and Game, the 
U.S. Fish and Wildlife Service, and the U. S. Army Corps of 
Engineers . 

Records indicate that floods causing serious damage occur about 
once in 12 years. Some damage to agricultural land in the flood 
plain is experienced more frequently. The largest flood of 
record occurred August 18-19, 1955. In this storm 19.8 inches 
of rainfall fell on the watershed in 34 hours. Runoff result- 
ing from this storm caused direct floodwater damages of $820,150. 

The plan includes conservation land treatment measures for 
watershed protection, one floodwater retarding structure, and 
one multiple purpose floodwater retarding-fish and wildlife 
enhancement structure. 

The works of improvement are to be installed in a five-year 
period at a total estimated installation cost of $470,176. 
The share of this cost to be borne by Public Law 566 funds is 
$282,073. The balance of $188,103 will be borne by other funds. 



Land Treatment Measures 

The cost of land treatment is estimated at $153,214, of which 
$138,214 will be borne by other funds. Public Law 566 funds 
in the amount of $15,000 will be used entirely for accelerated 
technical assistance. This sum consists of $8,700 for use of 
the U. S. Forest Service, and $6,300 for use of the Soil Cons- 
ervation Service, 



Structural Measures 

A floodwater retarding structure will be built on the Powdermill 
Brook. The Arm Brook structure is a multiple purpose flood- 
water retarding-fish and wildlife enhancement structure. These 
two structures control runoff from a total of 5,076 acres of 
the watershed. They provide for 1,547 acre-feet of floodwater 
storage, 142 acre-feet of permanent storage for fish and wild- 
life enhancement, and 23 acre-feet of sediment storage. 

The total estimated installation cost of these two structures 
is $316,962, of which $284,917 is allocated to flood prevention 
and $32,045 to fish and wildlife enhancement. Of the total 
installation cost Public Law 566 funds will bear $267,073. The 
local share of installation costs will be $49,889. The follow- 
ing table shows how the installation costs are prorated: 
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The Massachusetts Division of Fisheries and Game will provide 
materials and personnel to practice fish arid wildlife manage- 
ment at the Arm Brook site. Provisions for public access to 
this site will be included in the acquisition of land, ease- 
ments and rights-of-way. 



Damages and Benefits 

The estimated average annual floodwater damage in the watershed 
from Powdermill Brook under present conditions is $19,156. The 
future average annual damages with the project installed is 
estimated to be $175. 

The average annual flood prevention benefit from land treat- 
ment measures is $1,399 and from structural measures is $17,582. 
The estimated average annual flood prevention cost of these 
structures is $11,360. This results in a benefit-cost ratio 
of 1.5 to 1. In addition, public benefits will be derived from 
the use of the fish and wildlife enhancement pool. These latter 
benefits were not evaluated monetarily. 



Provisions for Financing Installation of Structures 

The City of Westfield will be responsible for obtaining all 
necessary land, easements and rights-of-way. This cost is 
estimated at $35,462. The city will also pay the local construc- 
tion cost allocated to fish and wildlife enhancement in the Arm 
Brook structure estimated at $12,354, 

The City of Westfield will be responsible for administering the 
contracts for installation of structural measures. 

Construction costs for flood prevention ($136,273) and the 
Federal share for fish and wildlife enhancement ($8,645) will 
be paid from Public Law 566 funds. Public Law 566 funds will 
also bear the cost of installation services ($72,155). 



Operation and Maintenance 

Land treatment measures will be installed, operated, and main- 
tained by local landowners and operators under agreements with 
the Hampden Soil Conservation District. 

The City of Westfield will be responsible for operation and 
maintenance of the structural measures. This cost is estimated 
at $1,200 annually. Funds for this will be provided through 
appropriations by the city. 



DESCRIPTION OF THE WATERSHED 



Physica l Data 

The Pcwdermill Brook Watershed has a drainage area of 12,825 
acres (20.04 square miles) all within the Commonwealth of 
Massachusetts. The major portion of the watershed lies in 
Hampden County with only 925 acres in Hampshire County. The 
area includes parts of the Cities of Westfield, Holyoke, and 
West Springfield and the Town of Montgomery in Hampden County, 
and the Town of Southampton in Hampshire County. 

Powdermiil Brook originates in the Town of Montgomery and 
flows southeasterly approximately eight and five-tenths (8.5) 
miles through the City of Westfleld to its confluence with the 
Westfield River. Major tributaries are Arm Brook and Sandy 
Mill Brook. 



Topography 

The Powdermiil Brook Watershed lies within the Central Connecti- 
cut Valley between the eastern and western highlands. This 
area has been over-ridden by glaciers. Upland swamps, ponds, 
drumiins and terraces are very common throughout . Topographic 
esctremes are found, varying from gentle terrain in the lower 
portion to steep sided V-shaped valleys in the upper reaches 
of Powdermiil Brook, The maximum elevation in the headwaters 
is 940 feet and the minimum elevation is 120 feet. 



Geology 

The watershed is covered by a mantle of unconsolidated 
Pleistocene glacial deposits underlain by Triassic sandstones. 
Glacial till has been deposited in the form of drumiins and 
moraines. It varies from a few feet to several hundred feet 
in thickness and consists of silt, sand, gravel and boulders. 
Stratified deposits include both fine lacustrine deposits and 
coarse outwash materials. Some of these are covered by a mantle 
of water deposited sands and gravels. Glacial till probably 
underlies many of the stratified deposits. 



Soils 

Upland soils occupy about 30% of the watershed. Terrace soils 
occupy 60% of the watershed. The remainder consists of recent 



alluvium, mucks, peats, and miscelleanous deposits of wind 
blown material , 

The deep upland soils are derived from loose to very compact 
till. The principal well-drained series are Cheshire, Paxton 
and- Charlton. The shallow to bed rock soils belong to the ' 
Hollls and Sunderland series. Textures of these soils vary 
from loam to sandy loam. 

The terrace soils are derived from stratified glaciofluvial 
deposits. The principal series are Merrimac, Agawam, and 
Hartford. Fine sandy loam and sandy loam are the predominant 
surface textures with sand and gravel subsoils. Large deposits 
of peat are to be found. 

The principal soils in the flood plain are the Podunk and 
Rumney series and are frequently flooded. Surface textures 
of these soils are predominantly silt loams and very fine 
sandy loams. The drainage of these soils and their associated 
series ranges from moderately well drained to poorly drained 
Deposits of peat and muck occur in this flood plain. 

Climate 

Average annual precipitation on the watershed is 47 inches. 
It is generally uniformly distributed throughout the year." 
Most of the precipitation during the winter season is in the 
form of snow. 

Annual runoff from the watershed averages 23 inches. Spring 
runoff causes some annual flooding but major flooding is 
usually associated with storms of tropical origin. 

The average growing season is from April 30 to October 13, 
166 days. 



Land Use 

The major uses of land within the watershed are: 

1. Woodland 8,055 acres - sixty-three percent 

2. Cropland 1,635 acres - thirteen percent 

3. Grassland 1,155 acres - nine percent 

4. Urban 874 acres - seven percent 

5. Water 250 acres - two percent 

6. Other 845 acres - six percent 



Second-growth hardwoods, mostly northern hardwoods and mixed oak 
types, occupy 62 percent of the forest area; white pine, pitch 
pine, and hemlock, 15 percent; and the remaining 23 percent mixed 
stands. 



Economic Data 

Approximately 12,000 people reside within the watershed. Pop- 
ulation projections, as furnished by the Massachusetts Department 
of Commerce, predict that by the year 2000 there will be an in- 
crease of 61 percent. 

There are approximately 325 acres in the flood-plain of 'fcbe 
Powdermill Brook and its tributaries. This represents two and 
one-half percent of the total watershed area. The flood plain 
land is used principally for agricultural, industrial and resi- 
dential purposes. 

There are 110 farms within the watershed averaging 55 acres and 
having an average value of $26,315. Major crops grown are vege- 
tables, dairy products, tobacco, and fruit. 

There is no Federal land within the watershed. Farmers own about 
4 s 500 acres of forest land. The rest of the forest land is de- 
voted to resort areas and summer homes or held as an investment. 

Past use of forest land is responsible for present stand-size 
and condition. Although largely immature, these stands have a 
potential for hydrologic improvement and for the production of 
timber crops. Sawtimber (1,500 board feet or more per acre) 
occupies 35 percent of the forest land, poletimber (200 cubic 
feet or more per acre) 61 percent, and the remaining 4 percent 
of the forest land is seedlings and saplings. 

Given protection, care and maaageraent the forest stands are ex- 
pected to contribute substantially to the future over-all economy 
of the watershed. 

Industry within the area consists of the manufacture of machine 
needles, surgical needles, decorated metal products, name plates, 
dials, and radiators for commercial and industrial use. These 
industries have an estimated annual payroll in excess of 
$2,500,000. 

Transportation facilities are excellent. The New York, New 
Haven and Hartford, and the New York Central Railroads service 
the area. The major highways are Route 10, Route U. S. 202, 
and the Massachusetts Turnpike. 

Utilities servicing the acea include electric power, natural 
gas and oil. 
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WATERSHED PEOBLEMS 



Floodwater Da m ag e s 

Damages in excess of $820,000 occurred within the Powdermill 
Brook Watershed, as the result of the hurricane "Diane" , 
August 18-19, 1955. This storm caused major damages to 77 homes 
housing 460 people, 10 industrial and commercial establishments 
employing 625 people, 3 farms producing high value crops, a mile 
of paved highway, a bridge, and 2 railroad culverts. Other 
storms causing major damage occurred in November 1927, March 1936, 
September 1938, and December 1948. 

Approximately 178 acres of bottomland is subject to flooding. 
Fifty acres are used for intensive production of high value 
vegetable crops. Celery, scullions, and spinach are the main 
crops. The remaining acreage is used for residential and indus- 
trial purposes , 

The area from Sandy Hill Road to the Westfield River is subject 
to flooding by backwater from the Westfield River. These dam- 
ages are not attributable to the Powdermill Brook. 

Sandy Mill Brook confluences with Powdermill Brook below reach 

2 (see map) and does not contribute to damages in reaches 1 and 2. 

Indirect damages to agriculture are: (1) loss of perishable 
products due to disruption of transportation facilities, (2) 1of~ 
of perishable products from failure of refrigeration equipment 
caused by interruption of electric power. 

Non-agricultural indirect damages are: (1) loss of industrial 
production, (2) loss of orders because of delayed shipment, 
(3) loss of wages to employees, (4) the high cost of re-routing 
rail and vehicular traffic. 



Erosion Damage 

Erosion damage in the watershed consists of streambank cutting, 
sheet and rill erosion. The magnitude of the^e damages is not 
great enough to support land treatment measures tor flood 
prevention. 



Sediment Damage 

A sediment damage study of the watershed revealed a small 
amount of damage from swamping, scouring, and infertile over- 
wash. These damages were evaluated as part of the floodwater 
damages . 
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problems Relating to Water Management 

The development of additional areas for recreation including 
fishing, hunting and nature studies is desirable. Existing 
facilities do not meet the current and future needs. 

Agricultural water management problems, such as drainage and 
irrigation, are local in nature and do not require project 
action. The needs for drainage and irrigation are being met by 
individual landowners and operators under other going programs. 



EXISTING OR PROPOSED WORKS OF IMPROVEMENT 



There are no existing works of improvement in the watershed 
which provide measurable flood prevention benefits, and no 
flood protection measures are presently planned for this 
watershed. 

The works of improvement as set forth in this plan will contri- 
bute to the comprehensive development of the Westfield River 

Basin. 



These 
ies 



WORKS OF IMPROVEMENT TO BE INSTALLED 



Land Treatment Measures 

Land treatment measures contained in this plan are for the 
purpose of watershed protection. These measures contribute 
to program objectives of reducing runoff and erosion by in- 
creasing infiltration rates and water retention capacity of 

the soil. 

Acceleration of the land treatment program now being carried 
out by the Hampden Soil Conservation District is needed to 
accomplish these objectives. Land treatment is especially 
important for protection of these lands to support, supple- 
ment, and insure the useful life of the structural measures. 
The application of the land treatment measures contained m 
this work plan will promote conservation, development and 
improvement of agricultural land and water management . T 
measures provide for using the land within its capabiliti 
and treat it according to its needs. 

The following measures are to be installed during a five-year 
period: 

Cropland and Pasture practices 

These land treatment measures have been developed for installa- 
tion on the farm lands within the watershed. They are based 
on a survey of conservation needs made by the Hampden Soil 
Conservation District. 

1- Conservation Cropping Systems (500 acres) 

This practice provides for growing crops in combina- 
tion with needed cultural and management measures . 
Cropping systems include the use of rotations that 
contain grasses and legumes. This practice maintains 
and improves the soil structure thus improving the 
rate of infiltration and waterholding capacity of the 
soil . 

2 * Cover Cropping (80 acres) 

This practice involves the use of close growing crops 
between periods of regular crop production or during 
overr-winter periods in cultivated orchards. 
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3- Hayland Planting (200 acres) 

Establishing long term hay stands of grasses and 
legumes . 

4. Pasture Renovation (200 acres) 

The improving of permanent pasture by discing or 
other mechanical methods to increase vegetative cover. 

5. Critical Area Planting (75 acres) 

The stabilizing of silt-producing and severely eroded 
areas by establishing vegetative cover. This includes 
woody plants, such as trees, shrubs, or vines and 
adapted grasses or legumes established by seeding or 
sodding to provide long term ground cover. 

6. Diversions (.5 mile) 

Grading or digging a channel across the slope with a 
supporting ridge on the down-hill side, to intercept 
excessive runoff and protect areas below from erosion 
and overflow. 

^ * Grassed Waterways (5 acres) 

Reshaping or grading and establishing suitable vege- 
tation of natural waterways or depressions. 

8. Grade Stabilization Structures (No. 5) 

Installing a grade stabilizing structure or structures 
in water courses. Such structures may include drop 
inlets, chutes, drops or others. 

9- Streambank Protection (.2 mile) 

Improving the hydraulic characteristics of streams 
or excavated channels. 



Forestry Practices 

The following remedial program has been developed by the local 
people from a statement of land treatment needs prepared by the 
Massachusetts Division of Forests and Parks and the U. S. 
Forest Service. Land treatment needs were determined by a 
field survey of the watershed. 
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To insure proper forest land treatment and maximum watershed 
protectiin the following measures will be installed: 

1. Tree Planting (50 acres) 

Artificial reforestation of certain open land is 
necessary to adjust land use with capability and to 
reduce runoff and erosion by developing a protective 
cover and an absorbent forest floor "sponge" of humus 
and litter. Under such conditions the soil is pro- 
tected, infiltration rates improved, soil moisture 
and storage capacity increased, and the land is put 
to its best use. 

2. Hydrologic Cultural Operations (1,235 acres) 

These silvicultural operations are aimed at improving 
hydrologic conditions by manipulation of stand compo- 
sition to create conditions favorable to the maximum 
production and protection of litter, humus, and forest 
cover. They include thinnings, weedings, improvement, 
and harvest cuttings. 

3- Skid Trail and Logging Road Erosion Control (2 miles) 

The objective of this measure is to divert water from 
eroding skid trails and logging roads in order to 
reduce and control soil erosion and sedimentation. 
Simple water bars (ditches with pole or earthen 
diversions), spaced at specified intervals, are the 
usual means applied to slow down and divert water. 
Some eroding areas need revegetation to hold soil in 
place. 

Estimated installation costs of the land treatment measures are 
shown in Table 1 of this work plan. 



Structural Measures 

One floodwater retarding structure and one multiple purpose 
floodwater retarding-fish and wildlife enhancement structure 
constitute the structural measures contained in this work plan. 

These two structures control the runoff from 5,076 acres. 
This represents 40 percent of the entire watershed area, and 
79 percent of the area contributing to the floodwater damages. 
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Powdermill Brook Structure 

This structure is located on the Powdermill Brook approxi- 
mately 800 feet upstream from the main line of the New York, 
New Haven and Hartford Railroad, This dam will be about 47 
feet high and contain 100,000 cubic yards of earth fill. 
It will control 2,894 acres of drainage area and have capa- 
city to store 4.0 inches of runoff or 966 acre-feet. The 
dam will have a self-regulating principal spillway consisting 
of a 48 inch reinforced concrete pipe conduit extending 
through the base of the dam, and a low, vertical, reinforced 
concrete drop inlet. Appurtenances to the drop inlet will 
include an anti-vortex device and a trash rack. This dam 
will not impound water except in times of excess runoff. 

Arm Brook Structure 

This structure is located on Arm Brook approximately 450 
feet north of the Massachusetts Turnpike, This dam will be 
about 56 feet high and contain 77,200 cubic yards of earth 
fill. It will control 2,164 acres of drainage area and 
have capacity to store 3.3 inches of runoff or 581 acre- 
feet. The dam will have a self -regulating principal spill- 
way consisting of a 42 -inch reinforced concrete pipe con- 
duit extending through the base of the dam, and a single- 
stage, vertical, reinforced concrete drop inlet. Appurte- 
nances to the drop inlet will include an anti-vortex device, 
trash racks, and gate at the base. The top of the drop 
inlet will be set at an elevation to provide for sediment 
storage and £ fish and wildlife enhancement pool. The 
permanent pool will have a surface area of 13 acres and a 
volume of 150 acre-feet. 

Each dam will have, in addition to the principal spillway, a 
grassed emergency spillway built into one of the abutments. 
Emergency spillways are provided to pass storms of rare occur- 
rence with safety to the structure. Storage capacity will be 
added to each structure to provide for the anticipated sediment 
accumulation over a fifty-year period. No relocation or modifi- 
cation of existing railroads, highways, bridges, homes or 
utilities is necessary for structure installations. 

The total installation cost of these two structures is estimated 
to be $316,962. These structures will contain 1,547 acre-feet 
of floodwater detention capacity, 142 acre-feet of stocage for 
fish and wildlife enhancement and 23 acre -feet for sediment 
storage. 
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TABLE I * ESTIMATED INSTALLATION COST 
Ppwdermill Brook Watershed 

Massachusetts 





No. to be 


Estimated Cost (Dollars) 




Appl 


ied 


PL 5&6 


Other 




Installation Cost Item 


Unit 


Total 


Funds 


Funds 


Total 






Non- 


Norj'-Fed. 


Non-Fed, 








Fed, 


Lands 


Lands 








Lands 








LAND TREATMENT FOR 












Watershed Protection 












Soil Conservation Service 












Conservation Cropping System 


Acre 


500 




35,000 


35,000 


Cover Cropping 


Acre 


80 




800 


800 


Hay land Planting 


Acre 


200 




14,000 


14,000 


Pasture Renovation 


Acre 


200 




14,000 


14,000 


Critical Area Planting 


Acre 


75 




18,750 


18,750 


Diversions 


Mile 


.5 




558 


558 


Grasaed Waterways 


Acre 


5 




1,850 


1,850 


Grade Stabilization Structures 


No. 


5 




2,000 


2,000 


Streambank protection 


Mile 


,2 




2,816 


2,816 


Technical Assistance 






6,300 


4,940 


11,240 


SCS Subtotal 






6,300 


94,714 


101,014 


Forest Service 












Tree Planting 


Acre 


60 




3,800 


3,800 


Hydrologic Culture operations 


Acre 


1,235 




30,400 


30,400 


Skid Trait and Logging Road 












Erosion Control 


Mile 


2 




600 


600 


Technical Assistance 






8,700 


8,700 


17,400 


FS Subtotal 






8,700 


43,500 


52,200 


TOTAL LAND TREATMENT 






15,000 


138,214 


153,214 


STRUCTURAL MEASURES 












Soil Conservation Service 












Floodwater Retarding Structures 


No, 


1 


100,352 




100,352 


Multiple Purpose Floodwater 












Retarding and Fish and 












Wildlife Enhancement Structures 


No. 


I 


94,566 


12,354 


106,920 


Subtotal ? Construction 






194,918 


12,354 


207,272 


Installation Services 












Soil Conservation Service 












Engineering Services 






52,802 




52,802 


Other 






19,353 




19,353 


Subtotal - Installation Services 




72,155 




72,155 


Other Costs 












Land, Easements and Rights-of-way 






35,462 


35,462 


Administration of Contracts 








2,073 


2,073 


Subtotal - Other Costs 








37,535 


37,535 


TOTAL STRUCTURAL MEASURES 






267,073 


49,889 


316,962 


TOTAL PROJECT 






282,073 


188,103 


470,176 


Summary 












Subtotal - SCS 






273,373 


144,603 


417,976 


Subtotal - FS 






8 ? 700 


43,500 


52,200 


TOTAL PROJECT 






282,073 


188,103 


470,176 



Price Base 1961 



August 1961 
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BENEFITS FROM WORKS OF IMPROVEMENT 



The works of improvement Included in this work plan will pro- 
vide flood protection to ten industrial and commercial establish- 
ments employing approximately 625 people; 77 residences housing 
about 460 people; 3 farms; one highway bridge; and approximately 
one mile of streets and highways. 

The works of improvement contained in this werk plan will give 
98.4 percent reduction in damages caused by runoff of 3.98 
inches in 6 hours. This is estimated to be a 500-year frequency 
storm. 

The "Diane" storm of August 18S19, 1955, produced runoff greater 
than that to be expected from a 500-year frequency storm. The 
works of improvement contained in this work plan would not pro- 
vide a high level of protection from a reoccurrence of the 
"Diane" storm. 

The combined land treatment and structural program will reduce 
average annual damages in the watershed from $19,156 to $175 
or 99 percent (see Table 10) . The direct floodwater damages 
will be reduced from $16,053 to $151, and the indirect flood- 
water damages from $3,103 to $24. 

The reduction in direct average annual floodwater damages, by 
type, is as follows: 

Agricultural From $ 2,147 to $124 (94.2%) 

Retail and Commercial From 10,999 to 22 (99.8%) 

Residential From 2,711 to 5 (99.8%) 

Road, Bridge and Utility From 195 to (100.0%) 

Damages in agricultural reach No. 2 (see map) caused by floods 
that occur more frequently than once in 20 years will be prac- 
tically eliminated. The peak flows from Powdermill Brook pro- 
duced by the less frequent storms will be reduced. However, the 
extent of reduction was not evaluated because these flood events 
may coincide with backwater flooding from the Westfield River. 
It would be difficult to differentiate the damages caused by 
floods from Powdermill Brook and the backwater from Westfield 
River. Damages caused by the Westfield River in this reach will 
not be reduced by the works of improvement included in this 
work plan. 

The fish and wildlife pool in the Arm Brook site would provide 
a high-quality trout habitat, and support a considerably in- 
creased angling opportunity over that provided by the inundated 
stream segment. Some 342,500 persons live in the watershed area 
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and in the nearby cities of Westfield, Holyoke, West Springfield, 
Chicopee and Springfield and there is a great demand by fisher- 
men from these areas for a trout fishery of the type that could 
be produced in the impoundment. It is estimated that about 
3,000 man-days of fishing could be provided for area fishermen 
annually. 



COMPARISON OF BENEFITS AND COSTS 



The total average annual benefits of the structural works of 
improvement contained in this plan are $17,582. The average 
annual cost of these structural measures is $11,360. The 
benefit-cost ratio of the structural measures is 1.5 to 1. 
Benefits for fish and wildlife enhancement are not evaluated 
and, therefore, neither the cost nor benefits for this purpose 
are included in these figures. 
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ACCOMPLISHING THE PLAN 



Land Treatment Measures 

The Hampden Soil Conservation District will assist landowners 
and operators cooperating with the district in the preparation 
and application of farm conservation plans. Before construction 
begins on a structure, fifty percent of the land needing protec- 
tion in the drainage area above will be under cooperative agree- 
ment with the Soil Conservation District. 

The Agricultural Extension Service of Massachusetts will assist 
the Soil Conservation District in developing and carrying out an 
information and educational program to stimulate interest in 
watershed activities. 

The forest land treatment measures will be installed by the 
landowners with technical assistance furnished by the Massachu- 
setts Division of Forests and Parks in cooperation with the U. 
S. Forest Service. Individual management plans will be pre- 
pared for at least 70 forest landowners, outlining practical 
measures to be applied in the immediate future to maintain and 
improve the hydrologic condition of their forest land, other 
technical assistance is needed to assure protection of water- 
shed values and completion of the program. Included are supple- 
mental activities such as developing timber sale or operating 
contracts, laying out skid trail and logging road systems, stim- 
ulation of landowner interest and participation in the program, 
and general planning and supervision of the program. 

The Hampden County Agricultural Stabilization and Conservation 
Committee through the Agricultural Conservation Program will 
assist by offering cost-sharing on the land treatment measures 
and will encourage farmers in the watershed to apply those 
measures included in the work plan. Funds permitting, the State 
Agricultural Stabilization and Conservation Committee will allo- 
cate additional ACP funds to the County for carrying out cost- 
sharing practices to further accelerate the installation of 
these land treatment measures. The actual determination of how 
much assistance can be provided will be made on an annual basis 
and will be influenced by the needs and desires of the land- 
owners . 

Technical assistance will be provided by the Soil Conservation 
Service with funds provided by Public Law 566 and other programs. 
This assistance will be provided for the installation of land 
treatment measures for watershed protection, including assis- 
tance needed for the development of basic conservation plans on 
farms in the watershed. 
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The land treatment measures are to be installed over a five- 
year period. 

Structural Measures 

The Soil Conservation Service will provide the installation 
services to design, layout and supervise construction. The 
Service will pay construction costs allocated to flood preven- 
tion, and F. L. 566 share of the cost of construction allocated 
to fish and wildlife enhancement. 

The City of Westfield will be responsible for administering the 
contracts for iastallation of structural measures. 

The City of Westfield will obtain, at no cost to the Federal 
government, all land, easements and rights-of-way necessary for 
installation of the structural measures. The city will pay the 
allocated non-Federal share of construction costs for fish and 
wildlife enhancement. Provisions for public access to the Arm 
Brook site will be included in the acquisition of land, ease- 
ments and rights-of-way. No special tax levy will be made for 
these purposes . 

The Massachusetts Division of Fisheries and Game will provide 
material and personnel to practice fish and game management 
measures in the Arm Brook site. 

The sponsoring local organizations do not intend to obtain a 
Farmers Home Administration loan. 

Federal assistance for carrying out the works of improvement 
described in this plan will be provided under the authority of 
the Watershed Protection and Flood Prevention Act, Public Law 
566 (83rd Congress, 58 Stat, 666) as amended. 

The structural works of improvement will be installed in one 
year. 

The schedule for installation of land treatment and structural 
works of improvement is as follows: 
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Year 



Structural Land Total 
Measures Treatment 



First 



Second 



Third - 



Fourth 



P. L. 566 funds 
Other funds 
Yearly Total 

P. L. 566 funds 
Other funds 
Yearly Total 

P. L. 566 funds 
Other funds 
Yearly Total 

P. L. 566 funds 
Other funds 
Yearly Total 



Fifth - P. L. 566 funds 
Other funds 
Yearly Total 



267,073 

49,889 

316,962 



3,000 
27,642 

30,642 

3,000 
27,643 

30,643 

3,000 
27,643 

30,643 

3,000 
27,643 

30,643 

3,000 
27,643 
30,643 



270,073 

77,531 

347,604 

3,000 
27,643 
30,643 

3,000 
27,643 
30,643 

3,000 
27,643 
30,643 

3,000 
27,643 
30,643 



Project Period Totals 

P. L. 566 funds 267,073 

Other funds 49,889 

Grand Total $316,962 



15,000 

138,214 

§153,214 



282,073 

188,103 

$470,176 
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PROVISIONS FOR OPERATION AND MAINTENANCE 

Land Treatment 

Land treatment measures will be maintained by the landowners or 
operators of the lands in cooperation with the Hampden Soil 
Conservation District. Technical assistance and guidance will 
be provided by the Soil Conservation Service and by the Massa- 
chusetts Division of Forests and Parks in cooperation with the 
U. S, Forest Service. 

Structural Measures 

The City of Westfield will be responsible for operation and 
maintenance of the floodwater retarding structure on Powdermill 
Brook and the multiple purpose floodwater retarding -fish and 
wildlife enhancement structure on Arm Brook. Necessary funds 
will be provided through appropriations by the city. 

An operation and maintenance agreement will be executed between 
the City of Westfield and the Federal government prior to 
issuing the invitations to bid for the construction of the 
structures. 

Inspections of the structural works of improvement will be made 
annually and after major storms as provided for in the opera- 
tion and maintenance agreement. The Soil Conservation Service 
will provide at least one technical representative to accompany 
those making these inspections. 

The annual cost of operating and maintaining the two structures 
is estimated to be $1,200 and will consist of but not be limited 
to, the following: 

1. Remove and burn debris. 

2. Refill, smooth and vegetate rilling on embankments, 
spillways and drainage ways. 

3. Realign disposal channel. 

4. Repair damaged riprap or other works. 

5. Repair fences and gates. 

6. Maintain a good sod- cover. 

The City of Westfield will keep records of maintenance work 
performed and costs therof, and report them annually to the 
Soil Conservation Service. 
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COST SHARING 



The total project cost is estimated to be $470,176. Forty per- 
cent or $188,103 will be borne by other than Public Law 566 
funds. The remaining 60 percent or $282,073, will be provided 
from Public Law 566 funds. 

The following costs will be paid by other than Public Law 566 
funds : 

1. The cost of applying land treatment measures on non- 
Federal land amounting to $138,214. Of this amount 
$94,714 is for cropland and pasture practices, and 
$43,500 is for forestry practices. 

The cost of applying land treatment measures estimated 
to be $89,774 for cropland and pasture practices and 
$33,960 for forestry practices will be borne by local 
landowners and operators . 

State funds will provide $8,700 for technical assistance 
on forestry practices^and tree planting stock with an 
estimated value of $840. 

Other state and Federal programs will provide technical 
assistance for cropland and pasture practices at an 
estimated cost of $4,940. 

It is expected that landowners and operators will 
utilize cost-sharing assistance made available under 
the Agricultural Conservation Program through the 
Hampden County Agricultural Stabilization and Conser- 
vation Committee. The Clarke-McNary Act and the 
Cooperative Forest Management Act will make substantial 
contributions to the program during the five-year 
installation period. It is further expected that such 
cost-sharing assistance as will be available under 
other Federal and State programs will be utilized, 

2. The cost of providing land, easeraents and rights-of- 
way estimated to be $35,462. This includes $3,459 
allocated to fish and wildlife enhancement in the Arm 
Brook site. 

3. The cost of administering contracts estimated to be 
$2,073. This includes $210 allocated to fish and 
wildlife enhancement in the Arm Brook site. 
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4. The non-Federal portion of construction costs allocated 
to fish and wildlife enhancement in the Arm Brook site, 
estimated to be $12,354. 

5. The annual cost of operating and maintaining the 
structural works of improvement, estimated to be 
$1,200. This includes $137 allocated to fish and 
wildlife enhancement in the Arm Brook site. 

The following costs will be paid by the Federal government from 
Public Law 566 funds: 

1. The cost of providing the technical assistance needed 
to accelerate the land treatment measures on non- 
Federal land, estimated to be $15,000. Of this amount 
$6,300 will be used by the Soil Conservation Service 
and $8,700 by the U. S. Forest Service. 

2. The cost of installation services associated with the 
structural works of improvement, estimated to be 
$72,155. This includes $7,377 allocated to fish and 
wildlife enhancement in the Arm Brook site. 

3. The construction cost of structural measures, estimated 
to be $194,918. This includes $8,645 allocated to 
fish and wildlife enhancement in the Arm Brook site. 
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CONFORMANCE OF PLAN TO FEDERAL LAWS AND REGULATIONS 



The Powdermill Brook Watershed is a tributary of the Westfield 
River. The project contained herein is a logical step in the 
comprehensive development of the Westfield River, which is a 
tributary of the Connecticut River. 

This work plan conforms to all applicable State and Federal 
laws, including provisions of the Soil Bank Act, Public Law 540, 
84th Congress, as amended. 
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SECTION 2 
INVESTIGATIONS, ANALYSES, SUPPORTING TABLES AND MAPS 
LAND TREATMENT MEASURES 



Total land treatment needs have been estimated by work unit 
personnel by studying aerial photographs of the watershed and 
by ocular observation of most of the land currently in farm 
crop production. The total program planned for installation 
over the ^five-year period was based on estimates of what the 
cooperators would accomplish if adequate technical assistance 
were available giving due consideration to the added stimulus 
from the watershed project. The acreage, number of cooperators 
and number of basic plans in the watershed area were prorated 
against the totals for the Soil Conservation Districts to 
determine the level of the going program in the watershed. 

The difference between the planned program and the going pro- 
gram determined the accelerated program which is included in 
this work plan. Technical assistance needed for the accelerated 
program was determined by using current work unit rates for 
planning and application activities. 
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HYDRAULICS AND HYDROLOGY 

General 

Procedures and criteria used in the development of the hydro- 
logic and hydraulic phases of the work plan are outlined in 
National Engineering Handbook, Section 4, Hydrology, Supple- 
ment A and other Soil Conservation Service technical guides and 

memorandums . 

The "Diane" flood of August 19, 1955, was used as a basis in 
the damage analysis of the watershed. The discharges and 
damages in the watershed were increased considerably in this 
storm by the failure of two railroad embankments across the 
valley directly upstream of the damage area. This failure was 
caused primarily by the limited capacity of the culverts 
through the embankments. These two culverts have both been 
replaced with larger pipes which subsequent studies show to be 
adequate. The effect of this change was recognized in the 
evaluation of flood flows and damages. 

Frequency Data 

Rainfall versus frequency relationships were derived from U. S. 
Weather Bureau, Technical Paper No. 29, Soil-cover complex 
numbers were computed from information furnished by the Soil 
Conservation Service and the U.S.D.A. Forest Service. Runoff 
data was obtained using the above information and E&WP Unit 
Engineering Memorandum No. 35, Hydrology No. 4. 

A monthly distribution of flood probability was developed from 
stream flow records in the area for agricultural damage 
appraisals . 

Evaluation Routing 

The runoff from the two year, twenty year, and one hundred 
year storms were stream routed to the damage areas. The water- 
shed above the damage area was divided into nine sub -water sheds. 
Synthetic hydrographs were developed for each sub-watershed for 
the three storms. These hydrographs were stream routed through 
successive sub-watersheds using Wilson's method as outlined in 
NEH-4A.^ The peak discharges at the damage point were plotted 
to obtain a discharge frequency curve which was used in the 
economic evaluation of the watershed. 
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The effect of land treatment measures was computed using the 
change in complex curve number by the procedure described in 
E&WP Unit Memorandum No. 34, Hydrology No. 3. 

The same three storms of the evaluation series were routed to 
determine the peak flows with the proposed project. The hydro- 
graphs were graphically flood routed through the two retarding 
structures by Method No. 2, NEH-5, Hydraulics. The outflow 
from the structures were then stream routed to the damage area 
by Wilson's Method. The future discharge versus frequency curve 
was developed using the peak flows from these three storms. 



Key Storm Routings 

The storm of August 18 and 19, 1955, was reproduced from local 
rainfall records. The recorded rainfall for this storm was 
19.76 inches in 34 hours. The sub-watershed hydrographs were 
developed using one hour increments. These hydrographs were 
stream routed to the damage reaches by Wilson's Method. The 
storm peak discharges were checked at the new railroad culverts 
to determine if the embankments would be endangered. Study 
revealed that the capacity of the culverts is sufficient to 
protect the embankments for a reoccurrence of this storm. This 
study was based upon stream hydraulics with no excessive debris 
problem or other unforseeable adverse conditions. The struc- 
tures proposed in this plan would give added protection to the 
embankments . 

The "Diane" storm was also routed under future conditions to 
determine the safety of the proposed structures. The storm 
was graphically flood routed through the sites. These routings 
proved that a reoccurrence of the "Diane i! storm would not en- 
danger the structures . 



Water surface profiles were used to develop rating curves for 
the damage reaches. A one-foot contour topographic map was 
made of the floodplain from Sandy Hill Road to North Elm Street. 
Gross-sections were taken from this map. Additional cross- 
sections were surveyed as needed above North Elm Street. 
Water surface profiles were computed for four discharges from 
Sandy Hill Road upstream to the upper railroad culvert, using 
the Step Method as outlined in NEK-4A. The backwater effect of 
the Westfield River on these profiles was considered. Rating 
curves were developed from these profiles. 
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Evaluation 

An evaluation series of stage versus percent chance was pre- 
pared for "each reach. The evaluation series was taken to a 
500 year frequency for the residential and commercial damages. 
The area inundated by storms up to a 20 year frequency were 
plotted on the topographic map for the agricultural damage 
evaluation. Storms of less frequent occurrence may coincide 
with backwater from the Westfield River. Therefore, no evalua- 
tion was made for storms of greater magnitude. Agricultural 
benefits would be derived from larger storms which do not 
coincide with backwater from the Westfield River. These bene- 
fits have not been evaluated. 



Structures 

The 100 year floodwater detention requirements for the two 
floodwater retarding structures were determined by the proce- 
dure in Technical Release No. 10. The maximum volume of 
storage required was based on a 55 hour and a 70 hour s torsi for 
the Arm Brook site and Powdermill Brook site respectively. 
These requirements were greater than those determined by 
routing the 6 hour, 100 year rainfall hydrograph through the 
sites using antecedent moisture condition III. Hydrographs for 
emergency spillway and freeboard design were developed follow- 
ing the recommended criteria in E&Wi? Unit Memorandum No. 47, 
Hydrology No. 7. 
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ECONOMICS 



Damage Appraisals 

A complete damage survey was conducted within the flood plain 
of the Powdermill Watershed. Ninety-eight appraisals, keyed 
to the flood stage of hurricane "Diane", August 19, 1955, were 
collected. Damage estimates were made by one-foot increments 
below the stage of the key storm to the elevation where there 
was no remaining property damage. Damages were estimated at a 
1961 price base and converted to long-term price projections. 

Some sediment damage occurs to agricultural land within the 
watershed. This was included in the floodwater damage appraisal 
and not considered separately. 

The indirect damages were estimated to be 20% of the direct 
damages for residential and commercial and 15% for agricultural 
in accord with Chapter 3, Economics Guide. 



Evaluation 

Average annual damages and benefits were compute^ n«xr>g the 
frequency method described in Chapter 3 of fc'v; v ^^-:^L''.s Cn:":de. 

The floodwater retarding structure and the fLoc/Jv9tec retarding- 
fish and wildlife enhancement structure were evaluated as one 
unit because of their interdep^nu^ce to a common damage center 

Residential, con^crcta! and ufilicy usages were tabulated for 
each hydraulic rtach, Ihty ve.re evaluated up to a 500 year 
storm. 

Agricultural damages are confined within Reach 2 and were 
evaluated separately. Present cropping pattern, yield levels 
and cultural practices were obtained from local farmers, Soil 
Conservator. Service technicians, State and Federal market 

service anc. c^ccnsion service . La , .ii^.g'?. rates were established 
by f i£ze-^r\-co-y iotav-mls 2oj I'.Ua £,':ovrk'ig ce^on . Monetary 
value 3 ware cenputed i:-.\ a^corxieviza \ii'dx Eco~iovsic Guide, 

Agricultur"! f!«:'i.ngos vsre cv^.l-jated cr-ly up to the 20 year storm 
due to the ncstslbie eiftet oi baoiwsLer from the Westlleld River. 
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Cost Allocation 

The Arm Srook structure will be multiple purpose for flood 
prevention and fish and wildlife enhancement. Allocation of 
costs by purposes were computed by the use-of-facilities 
method. The structure provides for 8 acre-feet for sediment 
storage, 142 acre-feet for fish and wildlife purposes, and 
581 acre- feet for floodwater storage. The sediment storage was 
prorated to flood prevention and fish and wildlife enhancement 
in proportion to the storage provided for each of these purposes. 



Computation of Total Cost Allocation 



Flood 

Preven- 
tion 



Fish and 
Wildlife 
Enhance- 
ment 



Total 



1. Capacity, including allocated 
sediment 

2. Percentages to be used for 
joint costs 

3. Total allocated costs* 



537.43 143.57 



80.36 
$131,118 



19.64 
$32,045 



731 

100 
$163,163 



*There were no specific costs for this structure. 

The cost of each installation item is allocated to each purpose 
using the same percentages as were used to allocate the total 
cost, as follows: 

Computation of Allocation of Cost of Installation Items 
by Purpose 



Installation Item 



Flood Fish and 
Preven- Wildlife Total 
tion Enhance- 
ment 
(80.36%) (19.647.) 



1. Construction 85,921 

2. Installation Services 30,185 

3. Administering Contracts 859 

4. Land, easements & rights-of-way 14,153 

Totals 131,113 



20,999 
7,377 

210 
3,459 



106,920 

37,562 

1,069 

17,612 



32,045 163,163 



Of the $32,045 allocated to fish and wildlife enhancement, 
$16,022 will be provided from Public Law 566 funds and $16,023 
from other funds . 
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Computation of Cost Sharing 





P. 


L. 5S6 Funds 


Other 


Funds 




Installa- 


Flood 


Fish & 


Total 


Flood 


Fish & 


Total 


tion Item 


Preven- 


Wildlife 




Preven- 


Wildlif< 






tion 


Enhance- 
ment 




tion 


Enhance 
raent 




1, Con- 














struction 


35,921 


8,645 


94,566 


- 


12,354 


12,354 


2. Instal- 














lation 














Services 


30>185 


7,377 


37,562 


- 


- 


- 


3, Admin is 














tering 














Contracts 


- 


- 


- 


859 


210 


1,069 


4. Land, 














easements 














& rights- 














of-way 


- 


- 


- 


14,153 


3,459 


17,612 


Totals 


116,106 


16,022 


132,128 


15,012 


16,023 


31,035 


Land, Easements anc 


^ights-o_f_ 


-way 









The local organization estimated the cost at $238 per acre. 
This is an average cost per acre for all property needed to 
install structural measures. It also includes estimated cost 
of fees and services. 
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GEOLOGY 



Structure Site Investigation 

A preliminary examination of the proposed sites reveals many 
similar characteristics. Both sites are located in an area 
of intense glaciation. The unconsolidated material consists 
of till and stratified deposits of glacio-lacustrine origin. 
The till ranges from clays and silts to large boulders several 
feet in thickness. Valley bottoms range from a mantle of com- 
pressible alluvial silts and clays to sands and gravels. It 
is possible that the compressibility of materials may require '■■ 
intense investigation. 

Arm Brook site is planned to be a multiple-purpose structure. 
Preliminary geologic investigation revealed an impermeable 
layer of silts which would prevent excessive leakage. 



Sediment and Erosion Studies 

Sediment damage in the watershed is negligible being confined 
to infertile overwash and some scouring. These sediment dam- 
ages were not of sufficient extent to warrant a detailed 
survey and are included as floodwater damages. 

The Probable Soil Loss Formula was used in computing the sed- 
iment storage requirement for each structure. Trap efficiency 
was obtained from the trap efficiency curve ESNE-29 using the 
medium curve. 
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STRUCTURE INVESTIGATION 



Floodwater Retardin g and Mu ltiple Purpose Structures 

The engineering, hydrologic, geologic, and economic studies 
made of this watershed led to the selection of the two struc- 
tures described in this plan as the best solution to the flood 
problems . 

The structures were proportioned in accordance with Soil Con- 
servation Service criteria defined in SCS Engineering Memoran- 
dum 27 (Revised) and as recommended in E&WP Engineering Memo- 
randum #47, Hydrology #7. The procedures used are described in 
National Engineering Handbook, Section 5 and Technical Release #2. 



principal Spillways 

The reinforced concrete pipe principal spillways were pro- 
portioned to produce outflows consistent with available storage 
and the downstream channel capacity. Both sites have one-stage, 
reinforced concrete risers. The riser crest for the Powdermill 
site is set at an elevation which will provide for an estimated 
50-year sediment accumulation. An opening of the bottom of the 
riser will provide for passing normal flow. The crest of the 
Arm Brook riser is at an elevation which will provide for stor- 
age desired for fish and wildlife enhancement in addition to 
50-year sediment accumulation. 

Emergency Spillways 

The emergency spillways will have a short length of level sec- 
tion, an entrance channel on an adverse grade, and an exit channel 
on a steep slope. The exit channels are straight until they are 
beyond the downstream toe of the dam. 

The emergency spillways were proportioned by the procedure out- 
lined in Technical Release #2. The proportions were then checked 
by a graphical flood routing. The stage discharge curve was pre- 
pared from water-surface profiles for various discharges. 



Field Surveys 

Transit and plane table were used in making topographic surveys 
of the two structure sites, and in running centerline profiles 
of the two dams. The topographic surveys were used to develop 
stage-storage and stage-area curves for the structural layouts. 
Profiles of the centerline of the dams were used in estimating 
earth fill quantities. 
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TABLE 3 - STRUCTURE DATA 
Floodwater Retarding Structures 
Powdermill Brook Watershed - Massachusetts 



ITEM 



UNIT 



ARM 



POWDERMILL TOTAL 



Drainage Area Sq. Mi. 

Storage Capacity 

Sediment 

Fish and Wildlife 

Floodwater Detention 
Total 
Surface Area 

Sediment Pool 

Fish and Wildlife Pool 

Flood Detention Pool 

Volume of Fill 
Elevation Top of Dam 
Maximum Height of Dam 
Emergency S pillway 

Crest Elevation 

Bottom Width 

Type 

Percent Chance of Use 

Aver. Curve No. -Con 'd II 
Emergency Spillway Hy drograph 

Storm rainfall (6 hr.) 

Storm runoff 

Velocity of Flow (v c ) 1/ 

Discharge rate 1/ 

Max. w.s. elev. 1/ 
Freeboard Hydrograph 

Storm rainfall (6 hr.) 

Storm runoff 

Velocity of Flow (v c ) 1/ 

Discharge rate 1/ 

Max. w.s. elev. 1/ 
Principal Spillway 

Capacity at E.S. Crest c.f.s. 
Capacity Equivalents 

Sediment volume In. 

Detention volume In. 

Spillway storage In. 

Class of Structure 



3.4 



4.6 



8.0 



Ac. Ft. 


8 


15 


23 


Ac Ft. 


142 





142 


Ac. Ft. 


581 


966 


1,547 


Ac. Ft. 


731 


931 


1,712 


Ac 


2 


5 


7 


Ac. 


13 


----- 


13 


Ac. 


56 


56 


112 


Cu. Yds. 


77,200 


100,000 


177,200 


Ft. 


218.5 


202.5 





Ft. 


V.56 


47 


--- 


Ft. 


213.5 


197.0 


___ 


Ft. 


184 


260 





- 


Earth 


Earth 





- 


1.0 


1.0 


— 


- 


68 


68 


--- 


In. 


15.2 


15.0 


»-- 


In. 


10.7 


10.5 





Ft. /sec. 


8.0 


8.0 





c.f.s. 


3,060 


4,200 





Ft. 


217.0 


200.5 


--- 


In. 


21.7 


21.4 


-_. 


In. 


16. 9 


16.6 





Ft. /sec. 


9.0 


9.5 





c.f.s. 


5,540 


7,900 





Ft. 


218.5 


202.3 


— 



271 



330 



0.04 


0.06 


3.3 


4.0 


1.1 


0.8 


c 


c 



1/ - Maximum during passage of hydrograph. 
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TABLE 4 - SUMMARY OF PHYSICAL DATA 
Powdermill Brook Watershed 
Massachusetts 







Future 


Future 


Item 


Unit 


Without 


With 






Project 


Project 



Watershed Area Sq. Mi. 20.0 

Watershed Area 

Area Privately Owned 

Area Non-Federal Public 

Area of Cropland 

Area of Woodland 

Area of Grassland 

Area of Farmstead & Urban 

Area in Ponds, Streams, 
Lakes , etc . 

Area of Brush & Idle 

Average Annual Rainfall Inches 4Z_ 



Acre 


12,825 





Acre 


12,055 


11,906 


Acre 


770 


919 


Acre 


1,339 


1,339 


Acre 


7,725 


7,712 


Acre 


1,025 


1,025 


Acre 


1,885 


1,835 


Acre 


260 


273 


Acre 


591 


591 



August 1961 
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TABLE 5 - SUMMARY OF PLAN DATA 
powdermill Brook Watershed 
Massachusetts 



ITEM 



UNIT 



Years to Complete Project 
Total Installation Cost 

Public Law 566 Funds 

Other Funds 
Annual & M Cost 

Hon -Federal 
Average Annual Monetary Benefits 1/ 

Agricultural 

Non -Agricultural 
Structural Measures 

Floodwater Retarding Structures 

Multiple Purpose Structures 
Area Inundated by Retarding Structures 

Sediment Pool 

Fish and Wildlife pool 

Detention Pool 
Watershed Above Retarding Structures 
Reduction of Floodwater Damage 

By Land Treatment Measures for 
Watershed Protection 

By Structural Measures 



Year 



QUANTITY 



Dollar 


282,073 


Dollar 


183,103 


Dollar 


1,200 


Dollar 


17,582 


Percent 


10,6 


Percent 


89.4 


Each 


1 


Each 


1 


Acre 


7 


Acre 


13 


Acre 


112 


Acre 


5,076 


Dollar 


18,981 


Dollar 


1,399 


Dollar 


17,582 



1/ From Structural Measures 



Price Base 1961 



August 1961 



35 



r0 

' to 



O OJ 

CJ 4-1 

J £3 -U 



<d 

SS o 
2i O 



o 



P=3 S 

EQ tu 

< Xt 

H £ 

O 



tQ 

to 



o 

H 





o 






■rl 






g 




u 


O 


ra 


<u 


d 


u 


,d 


O 


CO 


-u 


o 


o 


o 


H 


u 



« 


1— 1 


4-1 


tfl 


W 


*4 


O 


OJ 


CJ 


X3 




y 


2 


Fn 




1 


<3 


d 




o 


o 


ES 



o 

■rl 

O K) 
4J r-l 



■H 


CO 




4-1 


£ 


to 


M 


H 


4-1 


o 




TO 


6 


4-i 


o 


<3 


o 


CJ 



CO 
K 



CO 
o 



NO 

oho 



o 





^O 




m 


r-i 




CJ 




a 














l~< 




a 
=e 

CJ 
OJ 

4J 

■H 
cS 
S 

XI 

c 

CO 

CI 
Q 

•T-l 

4J 

ca 
u 

QJ 





■H 
4-1 

y 

Q) 

o 
u 

Ph 

cu 
o 

■rl 
S-J 
Ph 

y 

■H 
> 














* 




a, 




M 














* 




o 




OJ 






O 




in 


CO 








CO 






o 




\D 


VD 




■-i 










in 




m 


O 




td 




„d 














n 




3 




o 


















cs 
fl 

r- 

<J> 

X! 
C 
C3 

4-1 




!-l 

n) 

01 

to 

0! 

«! 

ta 
u 

o 
















03 




•rl 






00 






(^ ^ 




O 




>J 






u-s 






-O OT 




o 




5f 






m 






r-. 


CM 












*, 






*> 


•* 




c; 










m 


•a 

c3 
00 

d 

•i-l 


S-i 

u 
o 


<f 


O 

r-4 




o 

•H 

4-1 

ca 
i-i 

r-4 

td 

4J 

w 

•r-l 

T3 
0> 
SI 
•H 
4J 


iJ 


,jQ 
X! 
4J 

y 

QJ 

■i~i 
o 

CO 

a 








a) 


4J 






w 


V4 


Cl 


OJ 






** 


4-> 


WJ 






s-i 


o 


41 


> 






0) 


QJ 








td 


6 


e 


0) 






U 


W5 


4-1 






QJ 


cd 


OJ 


r~4 






3 




Cl 






>> 




o 








4-1 


S-t 


QJ 








00 


a 


(1) 






y 


QJ 


B 






o 


m 


* 


u 






3 


4J 


§ 






m 


tH 


J3 


•H 






*4 


flj 


y 








*^ 


ts 


U 






4-1 


& 


pj 






m 


i-i 


01 


CU 




rH 


en 





ct) 






o 


«• 


<u 


S 






00 


O 


C 








QJ 


M-f 


M 




* 


C! 


r-l 


W 






^5 


X! 


■r-( 


0) 


* 





■H Jsi 


(tt 








00 


3 


!-l 


4-1 


1^. 


ST) O 




01 






"~"*«. 


r-4 


X> 




LO 




3-4 O 


QJ 


H-J 






m 


O 


r*W 


00 


CTi 


4J 


flj !-i 


(0 


•i-f 








C 


■r-I 


CI 


iW 


•H 


4J CQ 


o 


i-l 






CN 


M-l 


& 


o 




c 


eg 


& 


X> 












r~i 


M 


P 


(A >-* 


'H 


rM 






4J 


4J 


XI 




41 




^ r-l 


3 


•H 


r^i 




(3 


o 


c 


a 


J3 


PJ 


M 'H 


&s 


is 


O 






c 


« 




S 


o 


0) S 






o 




X) 






xs 


QJ 


= T -=J 


J.J !~! 


OJ 


TJ 


rl 




OJ 


CO 


vd 


c 


4-1 


4-i 


td d) 


r-t 


c 


Jfl 




M 


a) 


to 


td 


p. 


c3 


5 T3 


&. 


Ed 






•i-t 





'i4 




(J) 


3 


•a 3 


■l-t 




c 


t-= 


4-1 


Q 


M-l 


o 


W 


i~t 


o o 


4J 


X5 


£ 


< 


u 










ctt 


O P-i 


l-l 


w 


<] 


£-. 


o 










> 




3 


•H 




c 


s 






■it 




W 


tu 


S 


Pr« 




£- 


■^ 


-!< 




* 





r-l 
U 

oc 

3 



3& 



TABLE 7 - MONETARY BENEFITS FROM STRUCTURAL MEASURES 
Powdermill Brook Watershed 
Massachusetts 





Doll 


ars 1/ 








Estimated Average Annual 


Average 






Damages 




Annual 


Item 


Without 


After Land 


With 


Monetary 




Project 


Treatmatat 
For W/S 
protection 


Project 


Benefits 


Floodwater Damages 










Agricultural 2/ 


2,143 


1,984 


124 


1,860 


Retail & Commercial 


10,999 


10,201 


22 


10,179 


Residential 


2,711 


2,515 


5 


2,510 


Bridge, Road, etc. 


195 


130 





180 


Subtotal 


16,053 


14,880 


151 


14,729 


Indirect Damages 


3,103 


2,877 


24 


2,853 


Total All Damages 


19,156 


17,757 


175 


17,582 



1/ price base long term price level as projected by Agricultural 
Research Service, Price Projection, September 1957. 

2/ Damages were not evaluated for flood events less frequent than 
the 20-year flood (see page 14). 



August 1961 
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TABLE 9 
ALLOCATION OF INSTALLATION COSTS OF STRUCTURAL MEASURES 
Powdermill Brook Watershed 
Massachusetts 
(Dollars) 



Item 



Purpose 



Flood Fish & Total 
Preven- Wildlife 
tion Enhance- 
ment 



STEP A 



One Floodwater Retarding 
Structure (Powdermill) 



153,799 



153,799 



One Multiple Purpose Flood- 
water Retarding and Fish & 
Wildlife Enhancement Structure 
(Arm) 



TOTAL 



131,118 32,045 163,163 



284,917 32,045 



316,962 



STEP B 



P. L. 566 

Other 



251,051 
33,366 



TOTAL 



16,022 
16,023 



267,073 
49,889 



284,917 32,045 316,962 



Price Base 1961 



August 1961 
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CONSTRUCTION SPECIFICATIONS 



CLEARING 






1.1 SCOPE 



JUL 25 1962 






This specification covers the clearing from designated argasfljy.aXL_ .-.„_._. 



omtBisBionera 



trees, brush, stumps, logs, down timber, woody veretation, snrubs^ 
stone walls, fences, minor structures when shown on the drawings, and 
all rubbish and the disposal of all materials resulting from the 
clearing operations. 

1.2 CLEARING 

Trees, brush, shrubs, stumps and other woody growth shall be cleared 
flush with the pround surface. Such growth may be cleared by cutting, 
pulling, grubbing or other approved methods. Trees shall be felled. 
in such a manner as to avoid damage to trees to be left standing, 
to existing, structures or installations and with due regard for the 
safety of persons and property. 

1.3 TIMBER SALVAGE 

All timber, in the areas to be cleared, shall become the property 
of the Contractor and shall be disposed of as specified under 
Item l.U ( DISFOSAL OF REFUSE ) or removed from the site prior to 
c ompletion of the contract. 

1.1* DISPOSAL OF REFUSE 

All cleared material not salvaged shall be disposed of by burning, 
burying or other method approved by the Engineer. The time, 
location and manner of burning shall be subject to all public 
laws governing such operations and the Contractor shall be 
responsible for any damage to life and/or property caused by fires 
resultinp from his operations, 'fliere the work includes the removal 
of elm trees, such trees shall be disposed immediately after cutting 
and in such a manner as to prevent the spread of the Dutch elm 
disease. This shall be accomplished either by completely burning 
the trees or covering the trees with earth to a depth of at least 
six inches. 

1.5 MEASUREMFNT AND PAYNENT 

The authorized area of clearing will be measured to the nearest one- 
tenth (0.1) acre. Clearing of material sites or borrow areas outside 
the desipnated area which the contractor elects to develop at his own 
option will not be measured or paid for. Approximate areas to be 



!\- 
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cleared will be shown on the drawings and shall be staked or other- 
wise designated by the engineer in the field. In the case of iso- 
lated trees, the diameter of the crown squared will be used as the 
area. Payment will be made at the contract unit price per acre for 
'Clearing" and shall be considered full compensation for all material, 
labor, equipment and any incidentals necessary for clearing and dis- 
posal of cleared materials. 



1 CONSTRUCTION SPECIFICATION 2-1 

2 - CLEARING AND GRUBBING 

2.1 SCOPE 

This specification covers the clearing from designated areas of all 
trees, brush, shrubs, logs, down timber, vegetation, stone walls, 
fences, minor structures when shown on the drawings, rocks and 
boulders, between 6 inches in diameter and one cubic yard in volume, and 
all rubbish and the grubbing of all stumps and woody roots and the dis- 
posal of all material resulting from the clearing and grubbing oper- 
ations . 

2.2 CLEARING AND GRUBBING 

Clearing and grubbing shall consist of the removal of trees, brush, 
shrubs, stumps and other woody vegetation from above the ground sur- 
face; and the removal of all stumps, roots of one inch in diameter 
or larger, buried logs, rocks and boulders between six inches in 
diameter and one cubic yard in volume, sod and other objectionable 
material to a minimum depth of two feet below a structure subgrade and 
one foot below embankment foundatdon. 

2.3 TIMBER SALVAGE 

All timber, in the areas to be cleared, shall become the property of 
the Contractor and shall be disposed of as specified under Item 2.4 
(DISPOSAL OF REFUSE ) or removed from the site prior to completion of 
the contract. 

2.4 DISPOSAL OF REFUSE 

All cleared and grubbed material not salvaged shall be disposed of by 
burning, burying or other method approved by the Engineer. The time, 
location and manner of burning shall be subject to all public laws 
governing such operations and the Contractor shall be responsible for 
any damage to life and/or property caused by fires resulting from his 
operations. Where the work includes the removal of elm trees, such 
trees shall be disposed immediately after cutting and in such a manner 
as to prevent the spread of the Dutch elm disease. This shall be accom- 
plished either by completely burning the trees and stumps or covering 
the trees and stumps with earth to a depth of at least six inches. 

2.5 MEASUREMENT AND PAYMENT 

The authorized area of clearing and grubbing will be measured to the 
nearest one tenth (0.1) acre. In the case of isolated trees, the 
diameter of the crown squared shall be used as the area. Approximate 
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areas to be cleared will be shown on the drawings and shall be staked 
or otherwise designated by the engineer in the field. 

Payment will be made at the contract unit price per acre for "Clearing 
and Grubbing" and shall be considered full compensation for all 
material, labor, equipment and any incidentals necessary for clearing 
and grubbing and disposal of cleared and grubbed materials. When 
'Clearing and Grubbing" is not shown as an item in the bid schedule, 
the price for such work specified herein shall be a subsidiary of the 
other items and no separate payment will be made for "Clearing and 
Grubbing" as such. 



CONSTRUCTION SPECIFICATION 4-1 

4 - EXCAVATION 

4.1 SCOPE 

This specification covers the required excavation, the removal and 
proper utilization or disposal of all excavated materials, and the 
shaping and finishing of all excavation work to the required lines, 
grades and cross sections. 

4.2 CLASSIFICATION 

4.2.1 General . All excavation to be paid for will be shown on the 
drawings under one of the following classifications: 

Excavation - Common 
Excavation - Rock 

4.2.2 Excavation; Common . Common excavation shall consist of and include 
all earth, clay, sand, silt, gravel, shale, hard and compacted 
materials, such as hardpan, loosely cemented gravel, soft or disin- 
tegrated rock and similar materials that can be removed by hand , 
heavy ripping equipment, or common earth-moving equipment such as 
tractor -di awn scraper, power shovels, backhoes, and push tractors, 
and shall also include all boulders and loose rock less than one (1) 
cubic yard in volume. 

The heavy ripping equipment, as specified hereinbefore, shall consist 
of a ripper or rooter unit \*eighing not l«ss than eight thousand five 
hundred (8,500) pounds, equipped with a hard faced steel tooth, as 
recommended by the manufacturer, and drawn by a track- type tractor 
of not less than one hundred (100) draw-bar horsepower, in good 
condition and capable of developing not less than twenty-eight 
thousand (28,000) pounds draw-bar pull in first gear. 

4.2.3 Excavation, Rock . Rock excavation shall consist of and include 
all excavation which, in the opinion of the Engineer, cannot be re- 
moved by the methods described hereinbefore for common excavation, 
and shall also include all boulders and detached rock one (1) cubic 
yard or greater in volume. In areas where blasting is not permitted, 
materials of rock character which require the use of power operated 
drills for removal will be classified as rock excavation. 

4.3 TYPES OF EXCAVATION 

4.3.1 General . The types of excavation herein specified indicate the 
general character and location of the excavation work to be per- 
formed. 
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The types of excavation covered herein are: 

Embankment Foundation Excavation 

Cutoff Trench Excavation 

Foundation Drain and/ or Toe Drain Trench Excavation 

Channel Excavation 

Emergency Spillway Excavation 

Borrow Excavation 

All excavations shall be completed to the lines and grades shown on 
the drawing or as directed by the Engineer. Unauthorized excavation 
beyond such limits and the backfill required to replace unauthorized 
excavation will not be paid for and the cost shall be borne by the 
Contractor. All material thus removed (without proper authorization) 
shall be replaced by concrete when a concrete structure is to be 
placed upon or against such surface, or by compacted fill material 
when fill is to be placed thereon. Prior to the start of any excava- 
tion the Contractor shall inform the Engineer in sufficient time to 
allow for cross sectioning of the excavation area. No back-fill shall 
be placed in an excavated area until the excavation has been approved 
by the Engineer. All loose material must be removed from such areas 
before backfilling. 

The types of excavation that are considered subsidiaries of other 
items shall be so specified herein. 

4.3.2 Embankment Foundation Excavation . Embankment foundation exca- 
vation shall consist of the required excavation for the removal of un- 
suitable material from the embankment area. The final depths and 
extent of the excavation will be determined by the nature of the material 
revealed in the area and by borings and/or soundings (such borings or 
soundings to be performed by the Engineer). 

4.8.3 Cutoff Trench . Cutoff trench excavation shall consist of and 
include the removal of all materials encountered or involved in such 
excavation at the location shown on the drawings or as directed by the 
Engineer. The final depths and extent of the trench will be determined 
by the nature of the material revealed in the trench and by borings 
and/ or soundings. (Such borings or soundings to be performed by the 
Engineer) . 

4.3.4 Structure . Structure excavation shall consist of the removal 
of all materials encountered or involved in the excavation and sub- 
grade preparation for the placing of structures other than embankments. 
The final depths and extent of structure excavation will be determined 
by the nature of the material revealed and by borings and/ or soundings. 

4.3.5 Foundation Drain and/or Toe-Drain Trench . Foundation drain or 
toe-drain trench excavation shall consist of and include the removal 
of all materials encountered or involved in the construction of the 
drainage system as shown on the drawings. Direct payment for foundation 
or toe-drain trenches will not be allowed. Payment for such excavation 
shall be subsidiary to filter material as covered under specification 
no. 13, Structural Drainage. 
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U.3«6 Channel . Channel excavation shall consist of the required ex- 
cavation for nil channels and constructing, shapinp and finishing all 
earth work involved for channels outside the embankment limits. Over- 
cuttiw will be allowed six (6) inches below wrade, but no payment 
will be made for t>:e vaiva^e rervltir.p frc-.n the overcutting. 

ii.3.7 Emergency Spillway. Emergency spillway excavation shall con- 
sist of and include the reouired excavation to construct the emergency 
spillway as shown on the drawings or as directed b the Lwinrer and 
the proper utilization of such excavated material. 

Suitable fill material excavated from the emergency spillway will not 
be paid for as excavation but will be paid for at the contract unit 
price for the class of fill in which it is placed. The selection of 
material suitable for fill shall at all tines be as directed by the 
i'nsrineer. 

Hock encountered in the emercency spillway will be paid for as rock 
excavation. 

Unsuitable or surplus material other than roc!: exec-vated from the 
emergency spillway and reouired to be wasted will be paid for as 
common excavation. 

b.3.8 Borrow . Porrow excavation shall consist of and include the 
reouired excavation and proper utilization of approved materials, 
obtained from designated areas when sufficient quantities of suitable 
materials are not available fro.-i other required excavations. 

The control of excavation in any borrow area and the selection of 
materials therefrom shall at all times be as directed by the Engineer. 
On completion of excavation, all borrov: r-its shall be left in a neat 
and sightly condition. Unless otherwise approved by the Lnrineer, all 
borrow pits shall be so traded ;.\n<} dressed that, water will readily 
drain therefrom, and away from all embankments, berms, and structures. 
Porrow excavation will not be i^iu for as excavation but will be paid 
for at the contract unit price for the type of fill in which the 
material is placed. 

ti.U COHSTRPCTIC*' METHODS 

Ji.b.l Utilization of Jxcevated Material . All suitable material removed 
from the excavations shall be used insofar as practicable, in construc- 
tion of the permanent works and at such other places as directed. The 
Contractor shall not w-ste inatrrials removed from excavations and 
suitable for use in the construction of the permanent works, without 
a written application to do so and a written approval fr<-m the Engineer. 
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4.4.2 Disposal of Surplus and/ or Waste Material . All surplus 
excavated material and/or all uaste material shall be disposed of 
in areas shown on the plans or areas approved by the Engineer. 

Waste material shall be placed in designated waste areas to the 
approximate elevations established by the Engineer, and the surfaces 
thereof shall be left in a neat and sightly condition and sloped to 
provide positive drainage. Compaction of the waste materials will 
not be required. The cost of disposal of all materials, unless 
otherwise specified, and all costs of placing and spreading the 
materials in the waste areas and dressing of the surfaces thereof 
shall be included in the respective contract unit prices for exca- 
vation, regardless of the source of materials, and no additional 
payment will be made therefor. 

4.4.3 Blasting for Excavation . Blasting may be done only to the 
depth, amount, and extent, and in such locations approved by the 
Engineer. This approval will not relieve the Contractor of his res- 
ponsibility in the blasting operation, and no payment will be made for 
any necessary extra excavation below or outside of the limit lines in- 
dicated on the drawings, or modifications thereof, due solely to in- 
jury caused by over-shooting, improper blasting, or carelessness on 
the part of the Contractor. 

All blasting operations will be carried out in accordance with Federal, 
State and Local laws and requirements as set forth in Section 9 of the 
"Manual of Accident Prevention in Construction:, Fifth Edition, as 
published by the Associated Contractors of America, Inc. 

4.4.4 Sheeting and Bracing . Sheeting and bracing as may be required 
to safely support the sides of excavations shall comply with the 
safety precautions as outlined in current and accepted safety manuals, 
such as "Manual of Accident Prevention in Construction", published by 
the Associated General Contractors of America, Inc.. Where sheeting 
and bracing are necessary to prevent caving of the walls of excava- 
tions and to safeguard the workmen, the excavations shall be dug to 
such widths that proper allowance is made for the space occupied by 
the sheeting and bracing. The Contractor shall perform the additional 
excavation required and furnish and put in place the necessary sheet- 
ing and bracing and ahall remove the same as the excavation is filled, 
at his own expense. 

4.4.5 Removal of Water . The Contractor shall construct and maintain 
all necessary cofferdams, channels, flumes, and/ or other temporary 
diversion and protective works; shall furnish all materials required 
therefor; and shall furnish, install, maintain, and operate all pump- 
ing and other equipment for dewatering the various parts of the work' 
(including borrow areas), and for maintaining the foundations, cutoff 
trenches, and other parts of the work free from water as required for 
constructing each part of the work. After having served their purpose, 
all cofferdams and other temporary protective works shall be removed 
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or leveled, to give a sightly appearance and so as not to interfere 
in any way with the operation, usefulness or stability of the perma- 
nent structures. No separate payment will be made for construction 
of temporary diversion and protective works, furnishing and operating 
pumping equipment, or other dewatering costs, since performance of 
this work is to be considered as subsidiary to work pertaining to the 
various contract items. 

4.5 MEASUREMENT AND PAYMENT 

The volume of the classes and types of excavation to be paid for will 
be measured by cross-section surveys before and after the excavation 
operations. It will be measured between (1) the surface lines as 
determined by a cross section survey after clearing and grubbing, re- 
moval of topsoil and foundation preparation, and (2) the neat lines, 
grades, and typical sections shown on the drawings or as modified by 
the Engineer. The volumes of the classes of excavation to be paid for 
will be computed to the nearest cubic yard by the method of average 
cross -sectional end areas. 

Common excavation will be paid for at the contract unit price for 
"Excavation; Common' . Rock excavation will be paid for at the contract 
unit price for "Excavation; Rock.' : Such payment shall be considered 
full compensation for furnishing all labor, materials, equipment, and 
incidentals necessary to complete the work as specified herein. 



CONSTRUCTION SPECIFICATION 5-1 

5 - EARTH FILL 

5.1 SCOPE 

This specification covers the foundation preparation for embankments 
and the materials, material placement, spreading, moisture control and 
compaction requirements for compacted fill, semi -compacted fill, un- 
compacted fill and backfill. 

5.2 DEFINITIONS 

"Embankment" . The earth and/ or rock fill portion of the permanent work 
such as an earth dam, dike or levee. 

''Backfill" . The refill of excavated areas around or adjacent to a 
structure which cannot be placed until the structure is completed or 
until a specified time has elapsed after concrete has been placed. 

''Foundation" . The prepared or natural surface upon which the embank- 
ment or earth fill is to be placed. 

'Compaction" ♦ A mechanical process whereby the density of the soil 
is increased by rolling, tamping or other approved method. 

"Optimum Moisture Content'' . The moisture content at which a specified 
amount of compaction effort will produce the maximum density of the 
soil. 

"Maximum Dry Density" . The dry density of a soil obtained by a 
specified amount of compaction effort at the optimum moisture content. 

5.3 GENERAL PROVISIONS 

5.3.1 Lines and Grades . All types of fills shall be constructed to 
the lines, grades, and cross sections indicated on the contract 
drawings unless otherwise directed by the Engineer. All finished 
surfaces shall be generally smooth and pleasing in appearance. 

5.3.2 Conduct of Work . The Contractor shall maintain and protect 
all fill in a satisfactory condition at all times until final com- 
pletion of all work under the contract. Any approved fill material 
which is rendered unsuitable after being placed in the fill, and 
before final acceptance of the work, shall be replaced by the Con- 
tractor in a satisfactory manner and no additional payment will be made 
therefor. The Contractor may be required to remove, at his own ex- 
pense, any fill material placed outside of the prescribed lines. 

Access and haul roads shall be located and constructed as approved by 
the Engineer. They shall be constructed to be free draining and shall 
be maintained in good condition throughout the contract period, unless 
otherwise directed by the Engineer . 
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5.4 TYPES OF FILL 



5.4.1 General . All authorized earth fill will be shown on the drawings 
and/or specified in the bid schedule or ordered in writing by the Engineer 
under one of the following types: 

Compacted Fill 
Semi -Compacted Fill 
Uncomp acted Fill 
Back Fill 

5.4.2 Compacted Fill . Compacted fill shall consist of and include all 
fill deposited in layers and compacted by rolling or tamping to a 
specified density. Compacted fill constructed under this specification 
will be classified according to the specified percent of maximum dry 
density compaction to be secured, in conformance with the requirements 
of the following table: 

CLASSIFICATIONS OF COMPACTED FILL 



Required Percent Class of Compacted Fill 

of Compaction Test 
Maximum Dry Density Modified A.A.S.H.O. Proctor 

100 A-l B-l 

95 A-2 B-2 

90 A-3 B-3 



Note: Maximum density shall be determined for all Class A fill by the 
test procedure specified in ASTM Standard D 1557, Method A, and 
for all Class B fill by the test procedures specified in ASTM 
Standard D 698. 



Each class of fill shall be used in such structures or in such portions 
of designated structures as called for on the drawings and/or in the 
bid schedule or as directed, in writing, by the Engineer. The type of 
roller and the minimum pressure in pounds per square inch to be exerted 
by the roller may be called for on the drawings. 

5.4.3 Semi -Compacted Fill . Semi -compacted fill shall consist of and 
include all fill deposited in layers and compacted by the following 
method: 

a. Each lift shall be compacted by not less than two (2) complete 
passes of a tamping roller exerting a minimum pressure of two hundred 
(200) pounds per square inch. 

5.4.4 Uncompacted Fill . Uncompacted fill shall consist of and include 
all fill, except backfill, deposited in gullies, depressions, and other 
approved locations, without regard to selection of material, or spreading, 
or compaction, so long as the final grade of the filled area is left 

in a reasonably smooth condition. 
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5.4.5 Backfill . Backfill shall consist of and include the refilling 
of excavated areas around and/or adjacent to conduits and/or other 
structures and compacting such fill to the required density as 
specified in 5.4.2. 

5.5 FOUNDATION PREPARATION 

5.5.1 Compacted and Semi-Compacted Fill . After completion of all 
required clearing and grubbing operations, removal of topsoil and 
unsuitable foundation material, the foundation area shall be loosened 
thoroughly by scarifying or plowing to a minimum depth of six (6) 
inches, except in areas where this requirement is waived by the 
Engineer. After removal of roots or other debris turned up in the 
process of loosening, the entire surface area of such section of em- 
bankment foundation shall be compacted to the same density as herein- 
after specified for the class of fill to be placed immediately above 
the foundation. 

No separate payment will be made to prepare the foundation area, the 
entire cost thereof to be included in the contract price for the 
specified fill. 

5.5.2 Uncompacted Fill . Existing trees, brush, down timber, and 
other obstruction to placing the fill shall be removed or knocked 
down and spread in these areas, as approved by the Engineer. All 
foundation preparation work shall be considered as subsidiary work 
to the placement of the fill. 

5.6 MATERIALS 

5.6.1 General . The suitability of materials and their disposition 
in the fill will at all times be subject to approval by the Engineer. 
Mixing of materials during the excavation process at the borrow source 
may be required. Pockets of material of uniform particle size, such 
as sand, when encountered, shall be proportionally mixed with other 
material to obtain an acceptable fill material or shall be wasted 
when so directed by the Engineer. 

All fill materials shall be obtained from required excavation, desig- 
nated borrow areas or other approved borrow sources . 

5.6.2 Compacted and Semi -Compacted Fill . Soil materials for com- 
pacted and semi -compacted fill shall be free of sod, brush, roots, 
and other perishable material. Compacted and semi -compacted fills 
will also be free of stones having a maximum dimension of more than 
six (6) inches . 

5.6.3 Uncompacted Fill . Soil materials for uncompacted fill may 
contain sod, roots, brush, stones and other types of material. The 
amount and placement . location of such materials shall at all times 
be subject to approval by the Engineer. 
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5.6.4 Backfill . Backfill material shall be the type and quality 
conforming to that specified for the adjoining fill material, 
except that no stones with a dimension of more than three (3) inches 
will be placed within two (2) feet of a structure. 

5.7 PLACEMENT AND SPREADING 

5.7.1 General . No fill material shall be placed until the foundation, 
subgrade, and/or cutoff trench areas have been inspected and approved 
by the Engineer. The contractor shall dewater the foundation, sub- 
grade, and/or cutoff trench before any fill material is placed. During 
construction, the top surface of all earth fills shall be kept crowned 
with grades of not less than two (2) percent in order that the fill will 
drain freely towards the slopes . 

No fill shall be placed upon a frozen surface, nor shall snow, ice, or 
frozen material be incorporated in the fill. 

Unless otherwise directed, the fill shall be maintained at approxi- 
mately the same level regardless of the number of types of materials 
being placed, except that rock fills and filter blankets shall be so 
placed as to prevent mixing of earth fill material with filter blanket 
and/or rock materials . 

The Contractor shall construct the fill in approximately horizontal 
lifts extending the entire length of the fill unless notified in 
writing by the Engineer that the construction of the fill in sections 
is permitted. The lengths of the sections and the end slopes will be 
determined by the Engineer where operations are not continuous through- 
out the entire length of the fill. 

5.7.2 Compacted Fill . The distribution of materials throughout a fill 
shall be such that there will be no lenses, pockets, streaks or layers 
of material differing substantially in texture or gradation from the 
surrounding material in the fill. After placement, the fill materials 
will be spread by motor grader or other approved equipment. The 
thickness of the layers before compaction with rollers shall not be 
more than eight (8) inches. No material placed in the fill by dumping 
in piles or windrow shall be incorporated in a layer in that position, 
but shall be moved and spread by blading or similar approved methods. 

5.7.3 Semi-Compacted Fill . The distribution of materials throughout 
a fill shall be such that voids will be held to a minimum. The ma- 
terials will be placed and spread in such a manner as to thoroughly 
mix the materials so that they will be reasonably well graded. After 
placement the fill materials will be spread by a grader or other 
approved equipment to a thickness not greater than the dimension of 
the largest component of the material in the lift or not more than 
eight (8) inches if the largest material is eight (8) inches or less. 
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5.7.4 Uncompacted Fill . Uncompacted fill material may be placed in 
any conventional manner. All roots, brush, stumps, stones and 
similar material shall be placed a minimum of two (2) feet below 
the elevation of the finished grade. The final grade of the filled 
area shall be smooth and blend with the surrounding topography. 

5.7.5 Backfill . Backfill material shall be placed and spread in 
layers not more than four (4) inches thick before compaction. 

No backfill or other load shall be placed against or on top of con- 
crete surfaces before expiration of the minimum period indicated below 
unless approved in advance by the Engineer. 

Walls and Vertical Faces 7 days 

Conduit (Inside forms in place) 7 days 
Cradle or Bedding 2 days 

Subsequent to the number of day 6 indicated above, but prior to four- 
teen (14) days after placing concrete, backfill operations may be 
initiated. During this period backfill may be placed against and 
on top of concrete surfaces, if compaction is accomplished by power 
tampers, to a depth or thickness not to exceed two (2) feet unless 
approved otherwise in advance by the Engineer. Hauling and rolling 
equipment will not pass over the top of the structure prior to the 
elapse of the total curing period of fourteen (14) days unless 
approved in advance by the Engineer. At no time will hauling and 
rolling equipment be permitted to pass within two (2) feet, horizon- 
tally or vertically, of the structure or any part thereof. Backfill 
over and around structures shall be brought up uniformly on all sides. 

5.8 MOISTURE CONTROL 

5.0.1 Compacted Fill . During the compaction operations the abutments 
at the level of the fill surface, the surface of the fill and the 
materials being placed shall be maintained within the moisture content 
range required to permit proper compaction to the specified density 
with the equipment used. The moisture content shall be controlled 
in the following manner. 

Water may be added to the fill materials in the borrow areas or 
after the material has been brought onto the fill, whichever is 
the most practical. When material deposited on the fill is too 
dry, the Contractor shall be required to sprinkle each layer and 
obtain uniform moisture distribution in the layer by disking, 
blading or other approved methods. The amount of water applied 
shall be controlled so that free water will not appear on the 
surface during or subsequent to compaction operations. 

When either the previously compacted lift or the material deposited 
on the fill is too wet it shall be removed or spread and permitted 
to dry, assisted by disking or blading, if necessary, until the 
moisture content is reduced to the specified limits. 
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When the top surface of a partial fill becomes too dry or compacted to 
permit suitable bond with the subsequent layer, the Contractor shall 
loosen the dried material by scarifying or disking. He shall then 
moisten the loosened material to an acceptable moi6ture content and 
recompact the material to the specified density. 

Adjustments of moisture content will be made on the basis of determin- 
ations of moisture content by field tests as construction progresses. 

5.8.2 Semi -Compacted Fill . The cohesive portion of the fill material 
shall have a moisture content such that when .kneaded in the hand it 
will form a ball, which does not readily separate when struck sharply 
with a pencil or which refuses to separate when pressed between the 
hands. The Contractor may be required to wet or dry the material to 
obtain the above specified moisture content. When cohesionless ma- 
terial is used no limit will be placed on the moisture content. 

5.8.3 Uncompacted Fill . No limit will be placed on the moisture 
content of uncompacted fill materials except in the event the water 
content causes deformation of the fill . 

5.8.4 Backfill . Backfill materials shall contain the moisture which 
will permit compaction to the required density as specified in 5.4.2. 

5.9 COMPACTION 

5.9.1 Equipment . The Contractor shall furnish and operate the 
necessary types and kinds of equipment to perform the operations 
required to obtain the compaction specified herein for the type 
and class of fill included in the contract. The equipment shall 
be of the capacity, weight and/or power necessary to perform the 
required operations in a workman-like manner and produce satisfactory 
progress in construction. 

5.9.2 Compacted Fill . After each layer of fill material has been 
placed, spread and contains the required moisture content specified 
in 5.0.1, it shall be compacted by passing a roller over the entire 
surface of the layer a sufficient number of times to obtain the 
density specified for that particular class of compacted fill. 

Portions of the fill which are not accessible to the roller shall be 
placed in four (4) inch layers and compacted with power tampers to a 
density equal to that required for other portions of the fill. 
Densities of compacted fill will be determined by comparing field 
densities to densities obtained by compacting the same type of soil 
by "Modified A.A.S.H.O." tests for "Compacted Fill, Class A." or 
'Proctor 1 tests for "Compacted Fill, Class B. In no case shall the 
field densities be less than the required percent of the maximum 
dry density value as specified in Paragraph 5.4.2 of this specification. 
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5.9.3 Semi -Compacted Fill . Alter each layer of fill material has 
been dumped, spread, and blended, and the moisture content is in 
accordance with the provisions of 5.u.2, compaction will be obtained 
by the method specified in Paragraph 5. A. 3. The acceptability of 
"Semi -Compacted Fill: will be based on adherence to the specified 
procedure . 

5.9.4 Uncompacted Fill . No compaction is required other than that 
obtained by placing, spreading, and dressing the surface area. 

5.9.5 Backfill . After each layer of backfill material has been 
placed and the moisture content is in accordance with the provisions 
of Paragraph 5.3.4, it shall be compacted with power tampers to the 
same density requirements as specified in 5.4.2. 

5.10 MEASUREMENT AND PAYMENT 

All earth fill will be measured between (I) the foundation lines as 
determined by a cross-section survey after accomplishment of the foun- 
dation preparation, scarifying and making any excavation in the em- 
bankment foundation area; and (2) the line, grades and slopes of the 
fill as shown on the drawings or as staked in the field. 

Each type of fill will be measured between the type of fill lines as 
shown on the drawings or as otherwise established. No measurement 
will be made of additional fill resulting from above-grade tolerance 
permitted. The volume of each type of fill will be computed to the 
nearest cubic yard by the method of average cross -sectional end areas. 
Payment for each type of fill shown in the bid schedule will be made 
at the contract unit price for that type of fill. 

Backfill will be paid for at the contract unit price for compacted fill. 

When uncompacted fill is shown on the drawings but not listed in the 
bid schedule, it will not be paid for as fill but will be handled 
under Specification 4-58, Excavation. 

The payment as specified above shall be considered full compensation 
for all labor, materials, equipment and incidentals necessary to 
perform all the operations specified herein. 
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8A - C^CPETE 



8A.1 SCOPE 



This specification, covers the quality of concrete, the forming, 
placing, curing and other requirements for concrete construction. 

8A.2 COMPOSITI ON 

Concrete shall be composed of cement, fine and coarse aggregates, 
water and, when specified on the drawings, admixtures other than air 
entrainroent. The material shall meet the requirements of Construction 
Material Specification 100-58, 101-58, 102-58, and 104-58, respectively. 
All concrete shall be air-entrained by use of either air-entrained 
cement or an air-entraining admixture. 

8A.3 CLASSIFICATION 

Concrete shall be designated on the drawings and/or in the bid 
schedule as Class A, B, or C and Types I, II, or III, as defined below. 

The basis for "Class" of concrete shall be the minimum compressive 
strength at twenty-eight (28) days, as listed below: 

28 Day Compressive Strength 
Class Lbs. Per Square Inch 

A 3750 

B 3000 

C 2500 

D 2000 

The basis for "Type" of concrete shall be its difficulty in forming 
and placing as stated below: 

Type 1 concrete is intended for use in all heavily reinforced sections 
which require accurate forming and placement is difficult. 

Type II concrete is intended for use in lightly reinforced sections 
where forming need not be precise and placement may not be difficult. 

Type 111 concrete is intended for use in sections which are not rein- 
forced and placement may not be difficult. 
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8A.4 QUALITY OF COJ.CHETi 



8A. 4.1. Control. The Contractor shell i:-c responsible for the design 
of the cone re to mixtures and the quality of the concrete. Prior to 
any conorete construction or eny ensure Is. the mix during construc- 
tion, the Contractor shell iurnish e styteent to tae Engineer 
givin;. the proportions by- dry v»ei,-.nt oi oement, line end coarse 
aggregate, and quantities oi' stMixt'-res and water that will be used 
in the manufacture of each class of concrete contained in the con- 
tract. The Contractor shall also submit to the Lutdneer, laboratory 
tests made in accordance -"dtli ptra^r^ih SA.ti of compressive strength 
determined by ASTi-J Designation C 39 at least 10 days before pit cement 
of concrete begins.. 

Vvhen truck mixers are used, the Contractor ohall 6ubmit vdth each 
raixer-load e certified delivery ticket giving the quantities of cement, 
fine s.££re<rate, course ar^rerate, a«>i?tures and v.ater contained in 
the batch. 

8A. 4. 2. Measurements. . All materials entering into the concrete shall 
be Mechanically measured b\ veir.ht except the air-entraining admixture 
and water which may be measure:' by vola-ie. 

8A. 4. 5. Aggregate Content . Concrete fixtures vail be designed to 
use the maximum sizo of coarse a^'r-^ate of I--3- inches unless other- 
wise specified in the drawings. 

8A. 4. 4. Entrained Air Content. The air content shall be tetv.een 
three (3) and six (6) percent of the volume of the concrete. 

84.4.6. ¥<ater Content. The water content of ull concrete mixtures 

will be the minimum necessary to t.-roperlj pltce the mixture being used. 

8A.5 STRENGTH TESTS 

Standard tests of the strength of the concrete ma\ be made by the 
Engineer at any time he elects to do so. Samples of concrete will 
bo obtained in accordance v-ith the "Standard Method of Sampling 
Iresh Concrete", ASM Designation C 172. Compression test specimens 
will be aade in accordance vdth. the "Standard Method of rfaking and 
Curing Concrete Compression kmZ Flexure Test Specimens in the Field", 
AST:l Designation C 31. Compression tests vail be made in accordance 
vdth the "Standard Jethod of Test for Compressive Strength cf Molded 
Concrete Cylinders", AST.'! Designation C 39. 

For a 28-day strenrth test, three (3) standard test specimens shall 
be made from a composite sample of concrete tpken fro;; the transportation 
unit at the point of discharge. The test result shall be the average 
. of the strengths of the three specimens, except that, if one specimen 
in a test shows manifest evidence of improper sampling,, molding, or 
testing, it shall be discarded and the re.naii?in t ; two strengths averaged; - 
Should more than one epecimen representing, a given test show definite 
defects, due to improper sampling;, molding or testing, the entire 
test shall be discarded. 
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The Engineer will ascertain ami record the batch number for the con- 
crete and the exact location in the work at which each batch repre- 
sented by a strength test Is deposited. 



.«A.7 CONSISTENCY 

The consistency of any concrete shall be such that it can be worked 
readily into the corners and angles of the forms and around reinforce- 
ment with the method of placing employed on the work, but without 
permitting the materials to segregate or excess free water to collect 
on the surface. The following ranges represent the extreme limits 
of allowable slump when tested in accordance with the "Test for Slump 
of Portland Cement Concrete:, ASTM Designation C-143. 

Class of Concrete Slump Range (Inches) 

Class A 1-% to 3 

Class B 1-% to 4 

Class C 1-% to 4 

Class D l-k to 6 

8A.8 BATCHING AND MIXING 

8A.8.1, Equip ment. If the concrete is batched and mixed at the site, 
the Contractor shall provide a modern and dependable batch- type mixing 
plant with a capacity consistent with the size of the job. The equip- 
ment shall be capable of combining the aggregate, cement and water 
into a uniform mixture and of discharging this mixture without segre- 
gation. Adequate facilities shall be provided for the accurate 
measurement and control of each of the materials entering the concrete. 
The complete plant assembly shall include provisions to facilitate the 
inspection of all operations at all times. 

Ready-mixed concrete may be used if approved by the Engineer. All 
mixing requirements specified herein for concrete mixed at the site 
shall be applicable to ready-mixed concrete* The Engineer shall have 
free access to the mixing plant at all times. 

Truck mixers will be allowed, provided the use of this method will 
cause no violation of any applicable provisions of specifications 
for concrete contained herein. Truck mixers, unless otherwise 
authorized by the Engineer, shall be of the revolving drum type, 
water-tight, and so constructed that the concrete can be mixed to 
insure the uniform distribution of materials throughout the mass. 
Each truck mixer shall be equipped with a tank of known capacity 
which shall be equipped with an accurate device for measuring the 
amount of water added. Truck mixers and agitators shall be operated 
within the limits of capacity and speed of rotation designated by 
the manufacturer of the equipment. 
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8A.8.2. Mixing Time . Neither the speed nor the volume capacity of 
the mixer shall exceed those recommended by the manufacturer. Ex- 
cessive overmixing, requiring additions cf water to preserve the 
required consistency will not be permitted. The mixing time for 
each batch, after all solid materials are in the mixer drum, pro- 
vided that all the mixing water shall be introduced before one- 
fourth (%,) of the mixing time has elapsed, shall be no less than 
1-% minutes for mixers having capacity up to two (2) cubic yards. 
For mixers of larger capacities, this minimum shall be increased 
fifteen (15) seconds for each cubic yard or fraction thereof of 
additional capacity. When a truck mixer is used, each batch of 
concrete shall be mixed not less than fifty (50) nor more than 
one hundred (100 revolutions at a mixing speed of not less than 
four (4) r.p.nt. after all materials are in the mixer drum. 



8A.9 CONVEYING 



Concrete shall be conveyed from mixer to forms as rapidly as practi- 
cable by methods which will prevent segregation or loss of ingre- 
dients. There shall be no vertical drop greater than five (5) feet 
except where suitable equipment is provided to prevent segregation 
and where specifically authorized. 

No concrete shall be placed until the Engineer has given his approval 
of the subgrade, forms and reinforcing steel in place. No concrete 
shall be placed except in the presence of the Engineer and the Con- 
tractor shall give reasonable notice of his intention to pour. 



8A.10 PLACING 



8A.10.l General . All concrete will be placed in forms in accordance 
with Section 8A.15of this specification. Concrete shall be worked 
into the corners and angles of the forms and around all reinforce- 
ments and embedded items without permitting the materials to segre- 
gate. Concrete shall be placed within one (1) hour after the intro- 
duction of the water to the cement and aggregates. Concrete shall 
be deposited as close as possible to its final position in the forms. 
The depositing of concrete shall be regulated so the concrete may be 
effectively compacted with a minimum lateral movement. Concrete shall 
be consolidated with the aid of mechanical vibrating equipment 
supplemented by hand-spading and tamping. Vibrating equipment shall 
be of the internal type and shall at all times be adequate to properly 
consolidate all concrete. All concrete placing equipment and methods 
shall be subject to approval of the Engineer. 

8A. 10. 2* Lifts in Concrete . Unless otherwise shown on the drawings, 
the permissible depth of concrete placed in each lift shall not be 
limited. All concrete shall be deposited in horizontal layers 
approximately twenty (20) inches in thickness unless otherwise 
authorized or directed. Each layer shall be well worked into the 
preceding layer while both are still soft. If a delay occurs in 
excess of a forty (40) minute interval between any two (2) consecu- 
tive batches or loads, or in case of any delay between placing 
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of batches that allows previously placed concrete to take initial 
set* the Contractor shall discontinue the placing of concrete and 
make, at his own expense, a construction joint satisfactory to the 
Engineer before proceeding with the placing operations. He shall 
remove whatever portion of the previously placed concrete that is 
deemed necessary for the proper formation of the construction joint 
and no payment shall be wade to the contractor for the concrete 
removed. 

8A.10.3 Concrete on Rock Foundation . Rock surfaces upon which con- 
crete is to be placed shall be clean, free from oil, standing or 
running water, mud, objectionable coatings, debris, loose semi- 
detached or unsound rock or fragments. Faults or seams shall be 
cleaned to a depth satisfactory to the Engineer and to firm rock on 
the sides* Immediately before concrete is placed, all rock surfaces 
shall be cleaned thoroughly by water under pressure, wet sandblasting, 
or other means satisfactory to the Engineer. All rock surfaces shall 
be kept continuously wet for twenty-four (24) hours immediately 
prior to placing concrete. 

8A.1Q.4. Concrete on Earth Foundations . Unless otherwise authorized, 
all concrete shall be placed upon clean, damp surfaces free from 
frost, ice, standing or running water, and never upon soft mud, dried 
porous earth, or upon fill until specified compaction as shown on the 
drawings has been obtained. 

8A. 10.5. Placing Temperature. Concrete, when deposited in the forms 
during cold weather, shall have a temperature of not less than 40°F. 
nor more than 80°F. Heating of mixing water or aggregates will not 
be permitted until the temperature of the concrete has decreased to 
45 F. The materials shall be free from ice, snow, and frozen lumps 
before entering the mixer. All methods and equipment shall be sub- 
ject to approval. 

8A.11 CONSTRUCTION JOINTS 

The placing of concrete will be accomplished so that construction 
joints occur at locations shown on the drawings or as approved by 
the Engineer. The type of construction joint will be shown on the 
drawings. As a lift is completed, the top surface shall be imme- 
diately and carefully protected from any condition that will adversely 
affect the hardening of the concrete. Joints shall be clean and kept 
damp until the new concrete is placed. Prior to placing the next 
lift, the joint shall be prepared by brooming a bedding layer of 
mortar of the same mix as that in the concrete into the old surface 
after it has been kept moist for several hours unless otherwise 
permitted. 
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8A.12 EXPANSION OR CONTRACTION JOINTS 



8A.12.1. General . Joints shall be provided at the location indicated 
on the drawings and according to the details shown or as otherwise 
approved. The methods and materials used shall be subject to approval 
and the materials shall conform to the specification applicable. In 
no case shall any fixed metal, embedded in concrete, be continuous 
through an expansion or contraction joint, except as specifically 
detailed in the drawings. 

8A.12.2. Expansion Joint Filler. Where indicated on the drawings, 
expansion joint filler shall be installed using materials of the 
type and quality indicated and in accordance with Specification No. 
106-58, Expansion Joint Filler. 

8A.12.3. Waters tops. Waterstops shall be installed in joints as 
shown on the drawings or as otherwise directed. All joints in metal 
waterstops shall be brazed or welded. Joints in rubber waterstops 
shall be cemented or vulcanized as recommended by the manufacturer. 
Adequate provisions shall be made to support and completely protect 
the waterstops during progress of the work. The Contractor shall 
replace or repair, at his own expense, any waterstops punctured, 
ruptured, or otherwise damaged before final acceptance of the work. 
Materials from which waterstops are made will be in accordance with 
Specification No. 107-58, Waterstops. 

8A.13. FINISHING 

Defective concrete, honeycombed areas, voids left by the removal of 
tie rods, ridges on all concrete surfaces permanently exposed to view 
or exposed to water on the finished structure, shall be repaired 
immediately after the removal of forms unless otherwise authorized or 
directed. Voids left by removal of tie rods shall be reamed and 
completely filled with dry-patching mortar. Defective concrete shall 
be repaired by cutting out the unsatisfactory material and placing new 
concrete which shall be secured with keys, dovetails, or anchors* 
Excessive rubbing of formed surfaces will not be permitted. All 
unformed surfaces of concrete, exposed in the completed work, shall 
have a wood float finish without additional mortar. 

8A. 14 CURING .AND PROTECTION 

• General . All concrete shall be cured for a period of not 
less than seven (7) consecutive days by one or a combination of the 
following methods. The curing process shall be done so as to prevent 
loss of moisture from the concrete for the duration of the entire 
curing period. Unhardened concrete shall be protected from heavy 
rains and flowing water. All concrete shall be adequately protected 
from damage. 
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8A.14.2. Moist Curing, Concrete shall be moist cured by maintaining 
all surfaces continuously (not periodically) wet for the duration of 
the entire curing period. Water for curing shall be clean and free 
from any elements which will cause staining or discoloration of the 
concrete. Where forms of wood are used and left in place during 
curing, the wood shall be kept wet at all times. 

8A.14.3. Membrane Curing. The concrete may be cured with a curing 
compound of the surface membrane type in accordance with specifica- 
tion 105-88, Curing Compounds. Wood forms shall be kept «ct until 
stripped. Formed surfaces shall be thoroughly moistened and the 
curing compound applied as soon as free water disappears. The curing 
compound may be applied to unformed surfaces as soon as free water 
has disappeared. The curing compound shall be applied in a two (2) 
coat continuous operation by approved spraying equipment and at a 
coverage of not more than two hundred (200) square feet per gallon 
for both coats. The second coate shall be applied to overlap the 
first coat in a direction at approximately right angles to the 
direction of the first application. Concrete surfaces which are 
subjected to heavy rainfall within three (3) hours after the curing 
compound has been applied shall be resprayed by the method and at the 
coverage herein specified. All concrete surfaces on which the curing 
compound has been applied shall be adequately protected for the 
duration of the entire curing period from any damage that would dis- 
rupt the continuity of the curing membrane. 

8A.14.4. Cold Weather . The air and forms in contact with the concrete 
shall be maintained at temperatures above forty (40) degrees for at 
least five (5) days and at a temperature above freezing for the re- 
mainder of the specified curing period. Concrete, permitted to be 
cured with curing compounds, shall be provided the same protection 
against freezing and low temperatures as provided herein. No open 
fire shall be permitted within two feet of the concrete at any time. 



8A.15 FORMS 



8A.15.1. Material . Forms shall be of wood, steel or other approved 
material, except that natural earth, compacted fill or rock may be 
used as forms when shown on the drawings or when designated by the 
Engineer. The type, size, shape, quality and strength of all ma- 
terials of which forms are made will be subject to approval of the 
Engineer. 

8A.15.2. Construction . Forms shall be true to line and grade, 
mortar-tight and sufficiently rigid to prevent objectionable deforma- 
tion under load. The form surfaces shall be smooth, free from irregu- 
larities, dents, sags or holes when used for permanently exposed 
faces. Exposed joints, edges, and external corners she 1.1 be finished 
as indicated on the drawings. Bolts and rods used for internal ties 
shall be so arranged that when the forms are removed, metal will not 
be less than one (I) inch from any concrete surface. Wire ties will 
not be permitted except when approved in writing. When natural earth, 
compacted fill or T'jck" are to be used as forms, excavation must ex- 
tend at least 2.5 inches outside the neat lines of the structure. 
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8A.15.3. Coating . Forms for exposed surfaces shall be coated with 
an approved non-staining form oil which shall be applied shortly before 
the concrete is placed. After oiling, surplus oil on the form sur- 
faces and any oil on the reinforcing steel or other surfaces requiring 
bond with the concrete shall be removed. Forms for unexposed sur- 
faces may be thoroughly wetted in lieu of oiling immediately before 
the placing of concrete, except that in freezing weather oil shall be 
used. 

8A.15.4. Removal . Forms shall not be removed without approval of 
the Engineer. All form removal shall be accomplished in such a manner 
as to prevent injury to the concrete. Forms will not be removed be- 
fore the expiration of the minimum time indicated below except where 
otherwise directed or specifically authorized. 

Arches, beams and deck- type slabs 7 days 
Column and walls 24 hours 

Conduits in open cut 72 hours 

When conditions on the job are such as to justify the requirement, 
forms will be required to remain in place for longer periods. 

8A.16 EMBEDDED ITEMS 

Before concrete is placed, all embedded items will be firmly and 
securely fastened in place as indicated on the drawings or as re- 
quired. Embedded items shall be free of oil and other foreign matter. 

8A.17 MEASUREMENT AND PAYMENT 

Measurement of concrete will be made on the basis of the actual volume 
of concrete within the neat lines of the structure as indicated on 
the drawings, or as directed, and will be computed to the nearest one- 
tenth (1/10) cubic yard. Measurement of concrete placed against the 
sides of an excavation without the use of intervening forms will be 
made only within the neat lines of the structure as shown on the draw- 
ings and as otherwise authorized in writing. No deductions will be 
made for rounded or beveled edges or for voids or embedded items which 
have an internal diameter of six inches or less. 

Payment for each class and type of concrete will be made at the con- 
tract unit price listed in the bid schedule for each class and type 
of concrete. Such payment shall be considered full compensation for 
all labor, materials, equipment and incidentals necessary for the 
completion of the work specified herein. The furnishing and placing 
of reinforcing steel is not a part of this specification but will be 
paid for as specified in Construction Specification 9-58, Placing 
Steel Reinforcement. 
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CONSTRUCTION SPECIFICATIONS 
9 - PLACING STEEL REINFORCEMENT 

9.1 SCOPE 

This specification covers cutting, bending and placing steel rein- 
forcement in concrete including bar and mesh reinforcement. 

9.2 GENERAL 

The reinforcement material shall meet the requirements of construc- 
tion Material Specification 103-58, Steel Reinforcement. 

9.3 BENDING 

Reinforcing bars may be mill or field bent. All bends shall be made 
in accordance with standard approved practice and by approved machine 
methods. All bends shall be made without heating. 

9.4 SPLICING 

The length of splices of reinforcing bars shall be as shown on the 
drawings. When not shown on the drawings, the length of splices shall 
equal thirty (30) diameters of the smaller bar being spliced. Mesh 
reinforcement shall be spliced by lapping six (6) inches or two (2) 
meshes, whichever is greater, and the lapped ends shall be securely 
wired or clipped together with standard clips. 

9.5 SUPPORTS 

All reinforcing material shall be secured in place by use of approved 
metal or concrete supports, spacers and ties. The reinforcing mater- 
ial will be so supported and tied together that it will remain in 
place throughout the concreting operations. The supports, spacers 
and ties shall be of a type and used in such a manner that they will 
not be exposed or contribute in any way to the discoloration or de- 
terioration of the finished concrete surfaces. 

9.6 PLACING 

When placed and just prior to the concreting operations, all rein- 
forcing material shall be free of loose flaky rust and scale, oil, 
grease or other coating which might destroy or reduce its bond with 
concrete. No reinforcing material shall be placed until the subgrade 
has been approved by the Engineer. No concrete for a pour shall be 
placed until the placement of the reinforcing material has been in- 
spected and approved for that pour by the Engineer. 
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9.7 MEASUREMENT AND PAYMENT 

The quantity of bar reinforcement will be measured in linear feet for 
each nominal size as shown on the drawings or otherwise directed for 
placement. The computed weight of reinforcing bars to be paid for 
will be based on the unit weights shown in Table 1 of ASTM Designa- 
tion A-15. The total weight will be computed to the nearest pound. 
Additional steel reinforcing for laps authorized for the convenience 
of the Contractor and all material used to fasten all of the rein- 
forcing in place will not be included in the poundage for payment. 

The quantity of steel mesh reinforcement shall be measured and com- 
puted to the nearest square foot as shown on the plans or otherwise 
directed for placement. 

Payment for bar reinforcement will be made at the contract unit price 
per pound for Steel Bar Reinforcement. 

Payment for mesh reinforcement will be made at the contract unit 
price per square foot for Steel Mesh Reinforcement. 

Such payment or payments shall be considered full compensation for 
all labor, material, equipment and any incidentals necessary to place 
the reinforcement as specified herein and as shown on the drawings. 
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CONSTRUCTION SPECIFICATION 
11 . PIPE CONDUITS - REINFORCED CONCRETE 

11. 1 SCOPE 

This specification covers the furnishing and installation of rein- 
forced concrete pipe and fittings including cradling and jointing. 

11.2 INSTALLATION 

U»2*l General. The pipes to be installed shall be as called for 
in the drawings and shall meet material specification 109-58, 
Concrete Pipe, All pipe shall be inspected for defects by the 
Engineer immediately prior to placing and shall be laid in his 
presence. 

The contractor shall be required to furnish equipment to apply longi- 
tudinal pressure to the pipe in order to secure a tight joint. Such 
equipment shall be so designed and used that no damage will occur to 
the pipe joints previously constructed. 

11.2.2 BEDDING 

(a) Concrete Cradles. The quality, forming, placing and curing of 
concrete in the cradle shall conform to specification 8A-58, Con- 
crete. The portion of the exterior surface of the pipe that will 
be in contact with the cradle shall be carefully cleaned with a wet 
brush immediately prior to placing the concrete. Pipes to be supported 
by the cradle or encased within it shall be supported by means of pre- 
cast of "poured in place" concrete blocks. 

(b) Concrete Bedding . The bottom of the trench or excavation shall 
be shaped as shown on the drawings and concrete shall be thoroughly 
tamped, rodded, or vibrated around the bottom of the pipe. 

11.2.3 JOINTING 

All joints shall be sealed with a continuous ring rubber gasket 
supplied by the pipe manufacturer and installed in accordance with 
his recommendations. All pipe joints shall be inspected after in- 
stallation and prior to placing any filler material to insure that 
gaskets are properly seated. 

All surfaces which come in contact with rubber gaskets or joint 
sealing materials shall be cleaned and free from soil particles and 
all foreign material immediately prior to joining the pipe and placing 
filler materials. 

The type of joint filler material to be used shall be specified on the 
drawing. 
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(a) When cement mortar is specified it shall consist of one part 
Portland cement to two part9 ciean sand and shall be applied within 
30 minutes after mixing with water in a manner recommended by the 
Engineer. External mortar joints shall be cured in accordance with 
specification 8A-58, Reinforced Concrete. 

(b) When jute and asphaltic joint compound are specified the jute 
shall be carefully packed around the joint near the rubber gasket 
with a packing tool to protect it from any possible contact with 
asphaltic joint compound. Each joint shall be inspected by the 
Engineer before placing the asphaltic joint compound in place. 

11.2.4 ANTI-SEEP COLLARS . The quality, forming, placing and curing 
of concrete in the anti-seep collars shall conform to specification 
8A-58 Concrete* The collar shall be constructed in such* a manner 
that preformed expansion joint filler may be properly placed between 
the collar and the conduit and cradle to prevent bonding of any part of 
the anti-seep collar to the pipe or cradle. 

11.2.5 WALL FITTING . A wall fitting of special design as shown on 
the drawings shall be installed in the wall of the riser during its 
construction to connect the reinforced concrete pipe to the riser. 

11.3 MEASUREMENT AND PAYMENT 

The method of payment for all concrete in concrete cradles, concrete 
bedding and anti-seep collars shall conform to specification 8A-58, 
Concrete. 

The unit of measurement for reinforced concrete pipe shall be linear 
feet and tenths thereof of pipe in place measured along the center line 
of the pipe between the upstream end of the special wall fitting in 
the riser and the shoulder of the male connection of the last pipe 
length downstream. Payment shall be made at the contract unit price 
per linear foot for Reinforced Concrete Pipe and shall be full com- 
pensation for all pipe, and elbrows, special wall fittings, rubber 
gaskets, jointing materials, labor, equipment and incidental work 
required in the installation of the conduit. 
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13 - STRUCTURE DRAINAGE 



13.1 SCOPE 

This specification covers the installation of foundation blanket 
drains, foundation trench drains, toe drains and wall drains. 

13.2 DEFINITIONS 

13.2.1 Foundation Blanket Drain . A foundation blanket drain consists 
of a layer of porous material, usually sand and gravel, spread over a 
portion of the foundation area of an embankment and may extend up the 
abutments . 

13.2.2 Foundation Trench Drains . A foundation trench drain is a con- 
structed trench that is backfilled or partially backfilled with porous 
material, usually sand and gravel. A trench drain may consist solely 
of porous material or it may also contain a porous or perforated pipe. 

13.2.3 Toe Drain . A toe drain is located in the downstream toe of an 
embankment and may consist of rock and/or sand and gravel. A toe drain 
may consist solely of porous material or it may also contain a porous 
or perforated pipe. 

13.2.4 Wall Drains . A wall drain consists of a porous material, usually 
sand and gravel, that is placed adjacent to a structure wall to collect 
and facilitate drainage through weep hole in the structure wall. A wall 
drain may or may not include a collector pipe. 

13.2.5 Tile Drain . A tile drain consists of drain tile or perforated 
pipe placed in an excavated trench. The tile or pipe may be bedded in 
or backfilled with a porous material. 

13.3 FILTER MATERIAL 

Filter material shall be composed of tough, hard, durable rock or particles, 
shall be reasonably free from thin, flat, add elongated pieces. It shall 
be free of organic matter and soft friable particles in quantities 
considered objectionable. Filter material shall consist of well graded 
sand, sand and gravel, gravel, crushed rock, or rock and shall conform 
to the gradations or mixtures shown on the drawings or in the special 
specifications. 

The Contractor shall designate to the Engineer the source of the filter 
material for his approval at least ten (10) days prior to the delivery 
of any such material to the site of the work. 

13.4 INSTALLATION 

13.4.1 General . If pipe within the drain is indicated on the plans, the 
pipe shall be placed in the filter material at the locations, elevations, 
lines or grades shown. The kind, diameter, length, strength or gage and 
coating of the pipe shall be in accordance with the drawings or special 
specifications . 



13-2 



The foundation area for the filter layers shall be shaped and dressed 
to the slope lines and grades shown on the drawings. No filter material 
shall be placed until the foundation area has been inspected and 
approved by the Engineer. 

The filter material shall be placed to the neat lines shown on the 
drawings or as directed by the Engineer. The material shall be placed 
in such a maner as to avoid the segregation of particle sizes within 
the filter and to avoid mixing the filter material with the foundation 
material. Any damage to the surface of the foundation area during 
placement of the filter shall be repaired before proceeding with the 
work. Filter will be placed and finished to an even surface free of 
mounds and windrows. When compaction of these materials is required, 
it shall be indicated on the drawings. 

The upper ends of all pipe in foundation drains shall be closed as 
shown on the drawings . If metal caps are used, the caps shall be so 
installed as to have a positive connection with the pipe to prevent 
its displacement during backfilling operations and thereafter. The 
outlet end of the pipe shall have an animal guard as shown on the 
drawings . 

13.4.2 Corrugated Metal Pipe . The separate sections of pipe and 
fittings shall be joined firmly together with coupling bands held 
in place with bolts . 

The coupling bands, elbows and tees shall be the same gage as the 
pipe with which they are used. 

After the pipe, fittings and connections have been completely 
installed and while still exposed, any points where the bituminous 
coating has been broken sufficiently to expose the base metal shall 
be repaired by recoating with asphalt material similar and equal to 
that used in the original bituminous coating. 

Perforated corrugated metal pipe shall be laid with the perforations 
down and symmetrical about a vertical centerline. 

Just prior to the placement of the perforated pipe in its final 
position, the perforations (holes) shall be thoroughly cleaned by 
removing all excess material, bituminous and other, from each per- 
foration. 

When using standard corrugated matal pipe, the pipe shall be laid 
with the outside laps of circumferential joints pointing upstream, 
and with longitudinal laps on the sides. 

When the drawings show standard or helical perforated corrugated, 
metal pipe connecting with non -perforated standard or helical cor- 
rugated metal outlet pipe, a tee or elbow connection shall be pro- 
vided and installed at the location shown on the drawing. 
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13.4.3 Fiber Pipe . Standard couplings shall be used to connect both 
tfhehperforated and non -perforated fiber pipe. 

13.4.4 Clay and Concrete Pipe . The pipe shall be laid with the bells 
pointing upstream to the direction of flow. 

Perforated pipe shall be laid with perforations down and symmetrical 
about a vertical centerline. Perforated holes shall be thoroughly 
cleaned of mud or dirt before laying. 

13.4.5 Blanket Foundation Drains and Toe Drains . Filter material used 
in blanket foundation drains or toe drains shall be placed in eight (8) 
inch deep horizontal layers. Each layer shall be consolidated by routing 
hauling equipment so that at least two-thirds of the surface area is 
traversed by the tires of the equipment or by two passes of a pneumatic 
roller. Areas of gravel inaccessible to large equipment shall be con- 
solidated by manually operated pneumatic tampers or other means approved 
by the Engineer. 

When rock is used in the toe drains, the material shall be placed in 
horizontal layers about twelve (12) inches thick and consolidated by 
the travel of hauling equipment over each layer. 

13.4.6 Foundation Trench Drains . The filter material shall be placed 
in the trench by methods that will eliminate mixing earth with the 
filter material. 

When the top of the foundation trench drain is below the ground line, 
the Contractor shall backfill the trench to the ground line with the 
class of embankment shown on the drawings . Payment will not be made 
for this backfill as such but shall be considered a subsidiary of this 
specification. 

13.4.7 Wall Drains . A piece, one (1) foot square, of four by four 
(4x4) hardware cloth, sixteen (16) square openings to the square inch, 
manufactured with twenty-three (23) gage galvanized wire shall be furnished 
and placed between the porous gravel filter material and each weep hole 
where porous concrete material is not called for on the drawings. 

If porous concrete is called for, the concrete material shall consist of 
coarse aggregate retained on a No. 4 sieve, cemented together with neat 
cement forming a rigid and porous drain. This material shall be placed 
at weep holes if so indicated on the drawings. 

13.5 MEASUREMENT AND PAYMENT 

The volume of filter material placed will be determined by the method 
of average end areas . End areas of sections shall be computed as 
follows: Surveys will be made after the foundation is prepared and 
prior to placement of materials. The areas will be computed using the 
survey of the prepared foundation and the neat lines of filter material 
indicated on the drawings, or as modified by the Engineer. 
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Payment for filter material will be made at the contract unit price per 
cubic yard for "Filter Material." Payment for pipe will be made at the 
contract unit price per linear foot for the corresponding type, kind, 
size and grade of pipe as listed in the bid schedule. Such payment shall 
be full compensation for all labor, materials, equipment, and incidentals 
required to construct the drains as shown on the drawings and specified 
herein, including the required excavation and backfill. 
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CONSTRUCTION SPEC! FIC/-.TION 
14 - METAL FABRICATION AND INSTALLATION 

14.1 SCOPE 

This specification shall apply to furnishing material, fabrica- 
tion, installation and painting of all metal structures in 
accordance with the plans including the metal part of composite 
structures involving other materials, except steel reinforcing 
bars. Typical structures covered under this specification are 
Trash Racks, tfanhole Assemblies, etc. 

14.2 MATERIALS 



All structural shapes, rods, and plates shall he of structural 
steel or wrought iron, as specified or indicated on the drawings, 
meeting the respective requirements prescribed under 112-58, 
Wrought Iron and Steel Pipe and Fittings, Specification 117-58, 
Structural Metal. VJhen galvanising is specified on the drawings 
it shall be done as prescribed in Specification 119-58, Galvanizing. 

14.3 WORKMANSHIP AND FINISH 

The workmanship and finish shall be first class and equal to the 
best practice in modern mptal fabrication shops. Welding, shear- 
ing, burning and chipping shall be neatly and accurately done and 
all portions of the work exposed to view shall be neatly finished. 

14.4 BOLTED CONNECTIONS 

Bolted connections shall not be used unless shown on the plans. 
Holes shall be drilled 1/16 inch larger than the nominal diameter 
of the bolts unless otherwise specified. Holes shall be at right 
angles to the surface of the metal so that both head and nut will 
bear squarely against the metal. When bolts are to be used in 
beveled surfaces, beveled washers shall be provided to give full 
bearing to the head or nut. 

Bolts shall extend entirely through their nut but not more than 
one-fourth (1/4) inch beyond after the nuts are tightened. 

14.5 RIVETED CONNECTIONS 

i 

Pneumatic hammers shall be used for field riveting except when the 
use of hand tools is permitted. Rivets larger than 7/8 inch in 
diameter shall not be driven by hand. 
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Connections «hnll be accurately and securely fitted before the 
rivets are driven. light drifting will be permitted to draw the 
parts together. In driving, rivets slwll bu upset to completely 
fill the holes. Rivets shflll be tight and grip the connecting 
parts securely together. 



14.6 WELDING 



Welding shall be done only where called for on the drawings. 
Welding will not be accepted as a substitute for riveting or 
bolting. All welding shall be done by qualified welders. 

Each welded joint shall be electric arc. welded with one-fourth 
(1/4) inch fillet, butt or bend welds. 

Welding electrodes shall comply with the requirements of the 
Standard Specifications for Mild Steel Arc-Welding Electrodes, 
ASTM Designation A-233, except that they shall be uniformly and 
heavily coated (not washed) and shall be of such nature that the 
coating will not chip or peel while being used with the maximum 
amperage specified by the manufacturer. 

In welding metal which is to be galvanized, bare electrodes shall 
be used, unless otHorutse specified. 

All aluminum welds shall he made with welding roo a conforming to 
the requirements of Federal Specification QQ-R-566 for Koa*, 
Welding, Aluminum and Aluminum Alloys Type 1, Class FS-RA1-43. 



14.7 PAINTING 



Unless galvanized or otherwise specified on the drawing, ail steel 
shall be painted with three (3) coats of commercial grade paint. 
The first coat shall be of red-lead paint. The second coat shall 
be of red- lead paint, tinted light brown with lamp-black in an 
amount not more than one-fourth (1/4) pound per gallon of linseed 
oil. The third coot shall be of aluminum paint. 

Immediately prior to the application of the first coat of paint, 
the surfaces of metal to be painted shall be thoroughly cleaned, 
removing rust, loose mill scale, dirt, oil or grease and other 
foreign substances and shall be dry. 

Prior to the application of the second and third coats, the paint 
shall be dry and hard and shall be cleaned of all dirt, oil and 
grease and shall have a dry surface. 

The paint shall be thoroughly mixed or stirred immediately before 
applying in order to keep the pigtrents in uniform suspension. 
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The coating of paint applied s'.vil! be smoothly and uniformly 
spread so that no excess paint will collect at any point. On all 
surfaces which are inaccessible tor paint brunhes the paint shall 
be applied by spraying or by sheepskin daubers. If the painting 
is unsatisfactory to the Engineer, the paint shall be removed and 
the metal thoroughly cleaned and repainted. 

Paint shall not be applied when the air temperature is below forty 
(40) degrees F. or when the air is misty, or when, in the opinion 
of the Engineer, conditions are otherwise unsatisfactory for the 
work. 

It shall not be applied upon damp or frosted surfaces. 

Material painted under cover in damp or cold weather shall remain 
under cover until dry or until weather conditions permit its 
exposure in the open. Painting shall not be done when the metal 
is hot enough to cause the paint to blister and produce a porous 
paint film. 

14.8 MEASUREMENT AND PAYMENT 

Payment for fabrication and installation of metal work will be 
made at the contract lump sum prices. Such payment shall include 
full compensation for furnishing all material, fabricating, paint- 
ing, erecting and incidental work necessary to the installation 
of the finished metal work in place. 
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CONSTRUCTION SPECIFIC/ TI'"N 
!7 . ROCK RIPRAP 

17.1 SCOPE 

This specification covers the foundation preparation and placing 
of rock riprap. 

17.2 GENERAL 

When filter blankets are required they will be shown on the 
drawings and shall conform to Specification 7-58, Filters. 

17.3 MATERIAL 



The riprap stone shall be durable and of a suitable quality to 
assure permanence in the climate in which it is to be used. The 
stone shall be sound and dense, free from seams of soft materials 
and other defects that would tend to increase deterioration from 
weathering, freezing, and thawing, or other natural causes. 
Riprap shall be reasonably well graded from the minimum size to 
the maximum size stone as shown on the drawings. Rock fragments 
or spalls shall be used to fill the voids between the larger 
rocks. 

The inclusion of appreciable quantities of dirt, sand, clay and 
rock fines will not be permitted. All rock considered for use as 
riprap shall have prior approval by the engineer before delivery 
to the site. 

17.4 CONSTRUCTION 

17.4.1 Foundation Preparation . Earth surfaces on which the filter 
blanket or rock riprap is to be placed shall be trimmed and graded 
to conform to the lines of sections shown on the drawings. Prior 
to placing the rock riprap, the prepared earth foundation will be 
Inspected, and no materials shall be placed thereon until approved 
by the engineer. 

17.4.2 Riprap . Dumped riprap composed of stone conforming to 
the requirements of this specification will be placed by equipment 
on the surfaces and to the depths indicated on the drawings or as 
staked on the ground. The riprap shall be placed to the full 
course thickness at one operation and in such manner as to avoid 
serious displacement of the underlying materials. The riprap shall 
be delivered and spread so that the mass of stones in place shall 
be reasonably well graded, with the larger rocks uniformly dis- 
tributed and the smaller rocks and spalls filling the voids 
between the larger rocks. The finished riprap shall be free from 
objectional concentrations of large or small stones. A tolerance 
of +12 inches or -6 inches from slope lines and grades shown on 
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the drawings ehali be allowed in the finished surface of the riprap, 
except that the extreme minus tolerr.nce shall not be continuous 
over an area exceeding 200 square feet. Placing riprap by dumping 
into chute? or by other Taeans that are likely to cause segregation 
of the various sizes will not be permitted. The contractor shall 
maintain the riprap protection until it has been accepted, and any 
materials displaced by any cause shall be replaced at the con- 
tractor's expense to the lines and grades shown on the drawings. 

When hand-placed riprap is called for on the drawings, riprap 
composed of stone conforming to the requirements of the specifica- 
tion shall be placed by hand on the surfaces and to the depths 
indicated on the drawings or as staked on the ground. The riprap 
shall be placed in such manner that adjacent stones are in close 
contact and in general have the greatest dimension across the slope. 
Spaces between the larger stones shall be filled with the smaller 
stones of acceptable size. The smaller stones ihall not be grouped 
to serve in place of the larger size stone. Flat slab rocks shall 
be laid on edge. A tolerance of '12 incnes or -6 inches from the 
slope lines and grades shown on the drawings will be allowed in the 
finished surface of the riprap, provided the minus tolerance is not 
continuous over an area greater than 200 square feet. 

17.5 MEASUREMENT AMD PAYMEN T 

The work will be measured by the actual number of square yards, to 
the nearest one-tenth (1/10) sq. yd. measured in place parallel to 
the face of the riprap as indicated on the drawings. Payment will 
be made at the contract unit price per square yard for riprap, and 
shall be considered full compensation for all labor, material, 
equipment and incidentals necessary for the completion of the work 
specified herein. 

When "Rock Riprap" is not shown as a separate item in the contract, 
the price for such work specified herein shall be a subsidiary of 
the other items and no separate payment will be made for "Rock 
Riprap" as such. 
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CONSTRUCTION SPECIFICATION 
18 - GATES AND VALVE INSTALLATION 

18.1 SCOPE 

This specification covers the installation of valves and gates, 
including hoists, rods, seals and other appurtenant apparatus 
necessary to their installation and operation. 

18.2 VALVES. GATES AND HOISTS 

Valves, gates, hoists and other appurtenances shall be equal to the 
manufacturer's model or models designated on the drawings and shall 
comply with the style, size, strength (working head and seating 
pressure), shape and end connection shown on the drawings. They 
shall be an approved standard product from a reputable manufacturer 
and shall be manufactured to the standards of commercial equipment 
to facilitate assembly, installation, repair and replacement. The 
gates and hoists shall be completely assembled in the factory and 
shall be dismantled only as required for shipment. Where necessary 
to facilitate assembly in the field, they shall be marked and match- 
marked, and erection diagrams and templets for anchor bolts shall be 
furnished. All gates shall be supplied complete with all necessary 
lifting devices for the operation of the gates unless indicated other- 
wise on the drawings. The slide gates and flap gates shall be supplied 
attached to corrugated metal pipe or provided with anchor bolts for 
attachment to the inlet in accordance with the drawings. 
Appurtenances required in this installation such as encasement pipe, 
metal work, etc. not usually associated with a manufacturer's model 
will be shown on the drawings and shall meet the applicable specifi- 
cation such as specification No. 112-58, Wrought Iron, Steel, Cast 
Iron and Copper Pipe and fittings; No. 117-58, Structural Metal, 
and No. 119-58, Galvanizing. 

Painting of galvanized and non-ferrous metal surfaces will not be 
required. All other surfaces of valves, gates, hoists and appurtenant 
metal work shall be painted one shop coat at the factory. The shop 
coat shall be in accordance with the manufacturer's standard practice 
for painting. 

18.3 INSTALLATION 

Valves, gates and appurtenances shall be carefully installed in 
conformance with the manufacturer's instructions and as shown on 
the drawings. Surfaces of all metal against which concrete will 
be poured shall be unpainted and free from all oil, grease, dirt, 
loose mill scale and flaky rust. Two additional coats of paint in 
addition to the shop coat shall be applied in the field in accor- 
dance with the specification for painting in Specification 14-58, 
Metal Fabrication and Installation. 
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18.4 MEASUREMENT AND PAYMENT 



The unit of measurement for velves, gates and their appurtenances 
will be the number of each type, size and model designation. 
Payment will be made at the contract unit price for each type, size 
and model designation of valves, gates and their appurtenances, 
(including encasement pipes, or other items), shown on the drawings 
and listed in the bid schedule. 

Such payment shall be considered full compensation for all labor, 
materials, equipment and any incidentals required to Install the 
gates and valves and their appurtenances as shown on the drawings 
and specified herein. 
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CONSTRUCTION S PECIFI CAT? ■■.W 

20 - SALVAGING AND PLACING TOPSOIL 

20.1 SCOPE 

This specification covers the removal, temporary stockpiling, 
the loading, transporting, depositing,, and spreading selected 
topsoil on designated areas -and /or finished slopes. 

20-2 MATERIAL 

Material for this item shall be obtained from excavated areas, 
areas upon which embankments shall be placed, or other designated 
areas . 

20.3 CONSTRUCTION MEIHOOS 

Trash, wood, brush ,' s tumps , roots, rocks over six (6) inches in 
diameter, and other objectionable material encountered shall be 
removed and disposed of, as specified under paragraph 1-4, 
Specification 1-58, Clearing or Paragraph 2.5 of Specification 
2-58, Clearing and Grubbing, prior to the beginning of work 
required by this item. The top soil will be stockpiled on areas 
mutually satisfactory to the Contractor and the engineer in neat, 
uniform windrows cr piles to facilitate their measurement before 
spreading. All topsoil salvaged shall be spread on the areas 
and/or finished slopes to a depth as shown on the drawings, or as 
designated by the engineer. After the spreading of topsoil all 
large stiff clods, hard lumps, large stones, trash, wood, brush, 
stumps, roots or other objectionable material shall be gathered 
up, removed from the topsoiled area and disposed of as specified 
under Paragraph 1.4 of Specification 1-58, Clearing, or 
Paragraph 2.5 of Specification 2-58, Clearing and Grubbing. 

20.4 MEASUREMENT AND PAYMENT 

Salvaging and placing topsoil will be measured for payment on the 
basis of number of cubic yards of topsoil material acceptably 
placed on the structure at the location(s) shown on the drawings or 
as designated by the engineer. Cross sections will be taken of the 
stockpiles (I) before any material is placed, and (2) after 
placing of the required topsoil, but before the leveling of the 
excess. The volumes computed from this data using the method of 
average end areas shall be used as the volume of material. 

Payments on the volume as computed above and at the contract unit 
price per cubic yard for "Salvaging and Placing Topsoil" shall 
constitute full payment of removing, temporary stockpiling, 
loading, depositing and spreading topsoil, and for ail labor, tools 
and incidentals necessary to complete the work as herein specified. 



CONSTRUCTION SPBCIglCATION 23-1 

23 - ESTABLISHING VEGETATION 



23.1 SCOPE 



This specification covers the. furnishing of all labor, equipment and 
materials, and performing all operations in connection with soil 
preparation, liming, fertilizing, seeding, and mulching of the embank- 
ment, spillway, and exposed soil areas disturbed during construction. 
Approximate areas to be treated will be shown on the drawings and shall 
be staked or otherwise designated by the engineer. 

23.2 SEEDBED PREPARATION AND SEEDING 

Lime shall be uniformly applied to the areas to be seeded at a rate 
of not less than two (2) tons per acre. 

Fertilizer shall be uniformly applied to the areas to be seeded at a 
rate of not less than one thousand (1,000) pounds per acre. 

The lime and fertilizer shall be thoroughly mixed into the upper three 
(3) to six (6) inches of topsoil; except that when hydro-seeding 
techniques are employed, the fertilizer may be applied in solution 
with the seed without further mixing with the soil. 

A fine, firm seedbed shall be prepared free of clods or other surface 
obstructions. The final tillage operation prior to seeding shall be 
cultipacking or rolling, except that cultipacking or rolling will not 
be required where slopes are encountered that make the power opera- 
tion of this type of equipment impractical, as determined by the 
Engineer. No seeding shall be performed prior to inspection and 
approval of the seedbed by the Engineer. 

Seed mixtures, including quantities, species, varieties, strains, 
and special seed treatments shall be as designated on the drawings. 

Seeding shall be carried out during the period August 1 to October 1, 
except as otherwise approved by the Engineer. 

Seed shall be distributed on the soil surface uniformly over the 
areas seeded. 

The area shall be cultipacked or rolled after seeding; except where 
slopes are encountered-that make the power operation of this type of 
equipment impractical as determined by the Engineer; or except when 
hydro-seeding techniques are employed. 

23.3 MULCHING AND OTHER PROTECTION MEASURES 

23.3.1 Mulching ♦ As designated in the plans, mulch shall be applied 
to seeded areas at the rate of not less than one (1) nor more than one 
and one-half (1 1/2) tons of mulch per acre. The mulch shall be 
uniformly distributed. When designated on the plans, the mulch shall 
be anchored by cutting it slightly into the soil surface with a disc 
harrow or equivalent suitable equipment as approved by the Engineer. 
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23.3.2 Anchoring Mulch with Paper Twine Fabric . When designated on 
the plans, the mulch shall be covered with paper twine fabric, applied 
in accord with the manufacturers' instructions. 

23.3.3 Jute Netting . Jute netting shall be applied to areas as 
designated in the plans. The soil surface shall be prepared and 
the jute applied and anchored in accord with manufacturers' 
instructions. Following the application of the jute, the juted area 
shall be over-seeded at not less than one-half (1/2) the rate 
specified for the seeding for the area. 

23.4 MEASUREMENT AND PAYMENT 

23.4.1 Seedbed Preparation and Seeding . The area seeded shall be 
measured to the nearest one-tenth (0.1) acre. Payment will be 
made at the contract unit price per acre for "Seedbed Preparation, 
Seeding, Liming and Fertilising". Such payment shall constitute 
full compensation for all labor, materials, supplies, equipment and 
incidentals necessary to complete this item. 

23.4.2 Mulching and Other Protection Measures . 

23.4.2.1 Mulching . The quantity of mulch applied shall be 
measured to the nearest one-tenth (0.1) ton. Payment will 
be made at the contract unit price per ton for "Mulching". 
Such payment shall constitute full compensation for furnish- 
ing all labor, materials, supplies, and equipment necessary 
to complete this item. 

23.4.2.2 Paper Twine Fabric . The quantity of paper twine 
fabric applied shall be measured to the nearest one (1) square 
yard. Payment will be made at the contract unit price per 
square yard for "Anchoring Mulch with Paper Twine Fabric" . 
Such payment shall constitute full compensation for furnishing 
all labor, materials, supplies, equipment and incidentals 
necessary to complete this it an . 

23.4.2.3 Jute Netting . The quantity of jute netting applied 
shall be measured in place to the nearest one (1) pquare yard. 
Payment will be made at the contract unit price per square 
yard for " Jote Netting" . Such payment shall constitute full 
compensation for furnishing all labor, materials, supplies, 
equipment and incidentals necessary to complete this item. 
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CONSTRUCTION MATERIA! SPECIFICATION 

100 - CEMENT 

100.1 SCOPE 

This specification covers the requirements of Portland cement 
with or without air-entraintnent. 

100.2 QUALITY 

100.2.1 Portland Cement (Type I ). Portland cement, Type I, 
shall meet the requirements of ASTM Designation C-150. 

100.2.2 Air-Entraining Portland Cement (Type IA ). Air-entraining 
Portland cement, Type IA, shall meet the requirements of ASTM 
Designation C-17S for the type of cement specified. 

100.3 STORAGE OF CEMENT 

Cement shall be properly stored and protected from weather, 
dampness or other destructive agencies and any cement which is 
damaged will be rejected and not permitted to be used in the work. 

100.4 SAMPLING AND TESTING 

Portland cement, Type I, shall be subject to sampling and testing 
in accordance with ASTM Delsgnation C-150. 

Air-entraining Portland cement, Type IA, shall be subject to 
sampling and testing in accordance with ASTM Designation C-175. 
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CONSTRUCTION MATERIAL SPECIFICATION 

10i - A GGREGATE S 

101.1 SCOPE 

This specification covers the requirements of fine and coarse 
aggregates used in making concrete. 

101.2 FINE AND COARSE AGGREGATES 

Fine and coarse aggregates shall conform to the provisions of ASTM 
Designation C-33, Concrete Aggregates. 

101.3 STORAGE 

Aggregates shall be stored in such a manner as to avoid the 
inclusion of any foreign material in the concrete. The storage 
piles shall be constructed so as to prevent segregation. The 
deposition of material in storage and its removal therefrom shall 
be done in such a manner to increase the uniformity of the grading 
insofar as is practicable. All fine aggregate shall remain in free 
drainage storage for at least seventy-two (72) hours prior to use. 

101.4 SAMPLING AND TESTING 

When testing is required, fae sampling shall be done in accordance 
with, and the testing results conform to the above ASTM Standards 
and the references contained therein. The source from which the 
aggregates are to be obtained shall be selected well in advance of 
the time when the material will be required in the work. Samples 
of the aggregates when requested, shall be furnished at least 
fifteen (15) days in advance of the time when the placing of 
concrete is expected to begin. Unless otherwise specified, all 
test samples shall be taken under the supervision of the Engineer 
and delivered to the designated point by the Contractor at his 
expense. All required tests vill be made by and under the super- 
vision of the Engineer. The Contractor shall provide such 
facilities as the Engineer may consider necessary for the ready 
procurement of representative test samples. 
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CONSTRUCTION M ATERIAL SPECIFICATION 
102 - '.v ATER 

102.1 SCOFE 

This specification covers the requirements for water used in 
making concrete and mortar, washing ag^re^ates and curing 
concrete. 

102.2 QUALITY 

Water used for washing aggregates, mixing concrete or mortar and 
curing concrete shall be clean, free from injurious amounts of 
oil, acid, salts, alkalies, organic matter, sewage, or other 
deleterious substances. 

102.3 INSPECTION AND TESTING 

The water used for the purposes mentioned above shall be subject 
to approval by the Engineer. 
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C ONSTRUCTION MA TER IAL SPECIFICATION 
103 - STEEL R EINFORCEMENT 

103.1 SCOPE 

This specification covers the requirements for steel reinforce- 
ment used in concrete. 

103.2 QUALITY 

103.2.1 Deformed Bars . Pars shall comply with the Standard 
Specifications for Billet Steel Bars for Concrete Reinforcement, 
ASTM Designation A- 15 and shall be deformed bars of intermediate 
grade made by the open-hearth process. All bars shall be rolled 
so as to comply with the requirements of the Standard Specifica- 
tions for Minimum Requirements for the Deformation of Deformed 
Steel Bars for Concrete Reinforcement, ASTM Designation A-305. 

103.. 2. 2 •■.'elded '. ir e Fa bric. Welded wire fabric shall comply with 
the Standard Specifications for Welded Steei Wire Fabric for Concrete 
Reinforcement, ASTM Designation A- 185. 

103.3 INSPECTION AND SAMPLING 

When requested, the Contractor shall secure from the manufacturer, 
and furnish in duplicate, certified copies of the mill test report 
for each delivery of bar reinforcing steei to the job. The bars 
shall be properly tagged so as to permit identification of the 
heat number shown on the mill test report for any and all steel 
delivered to the work. 

103.4 STORAGE 

Steel reinforcement shall be stored above the surface of the 
ground upon platforms, skids, or other supports and shall be 
protected, as far as practicable, from mechanical injury and 
surface deterioration caused by conditions producing rust. 

103.5 TESTS 

When tests are required, reinforcement will be tested in 
accordance with the above ASTM Specification for each class, 
except that tensile tests shall comply with the Standard Methods 
of Tension Testing of Metallic Materials, ASTM Designation E-8. 
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C OMSTRUCTIOM MATERIAL SPECIFICATION 
104 - AIR- ENTRAINING ADMIXTURES 



104.1 SCOPE 



This specification covers air-entraining agents added to the 
concrete mixtures. 



104.2 ADMIXTURES 



The air-entraining admixtures shall fully meet the requirements 
of ASTM Designation C-26C, Air- En training Admixtures for Concrete. 



104.3 TESTING 



The properties of the admixture enumerated in ASTM Designation 
C-260 shall be subject to tests in accordance with ASTM Designa- 
tion C-233, Testing Air-Entraining Admixtures for Concrete. 
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CP^Ti-UCTirN MATERIA;. SPECIFICATION 

lo5 - cuxvac cwtwwys 



105.1 SCOPE 



This specification covers the requirement,?, for liquiu-trerabrcine- 
forsing compounds suitable for spraying on concrete surfaces to 
retard the loss of water during the curing orocess. 



105.2 QUALITY 

The curing compound shall conform to ASI ; .. : Designation C-309, 
Liquid Mer.brane- Forming Compounds for Curing Concrete. 

Unless otherwise specified the compound shall be the clear or 
translucent type snd shall contain a fugitive dye to assist in 
securing uniform coverage. 

105.3 DELIVERY /-MP STORAGE 

All curing compound shall be delivered to the site of the work 
in the original sealed container bearing the name of the 
manufacturer, the brand name and the nianufacturer's batch 
number. The condition of the compound shall be approved prior 
to use. 

105.4 TESTING 

When required, testing of curing compounds shall be done in 
conformance with ASTM Designation C-156. 
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C ONSTRUCTION HAtKiq.M SPECIFICATION 

J 06 - EX PANS T ON J ■:•! N T FILLER 

106.1 SCOPE 

This specification covers expansion joint fillers for concrete 
for the following types: Bituminous Type, and Non-Extruding 
Resilient Types. 

106 * 2 BITUMINOUS TYPE 

This expansion joint filler shall conform to ASTM Designation 
D-994 for Preformed Expansion Joint Filler for Concrete, 
(Bituminous Type). 

106.3 NON-EXTRUDING AND RESILIENT TYPES 

This expansion joint filler shall conform to ASTM Designation 
D-544 for Preformed Expansion Joint Filler for Concrete, 
(Non- Extruding and Resilient Types }• 

106.4 TESTS 

When tests are required, they shall be made in conformance 
with the references included in the applicable ASTM Designa- 
tions cited in this specification. 
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CONSTRUCTION MATERIAL ^ECIFICATION 
1.07 - VATEP.STCF:- 

107.1 SCOPE 

This specification covers the materials from which waterstops 
may be fabricated or premolded. The materials covered are 
copper, steel, wrought iron, plastic material and rubber. 

107.2 COPPER 

Copper used for waterstops shall conform to ASTM Designation 
B-248 for Wrought Copper and Copper-Alloy Plate, Sheet, Strip, 
and Rolled Bar. 

107.3 STEEL 



Steel used for waterstops shall conform to ASTM Designation 
A-366 for Cold Rolled Carbon Steel Sheets, Commercial Quality 
or ASTM Designation A-93 for Sine Coated (Galvanized) Iron or 
Steel Sheets, Coils, and Cut Lengths. 

107.4 WROUGHT IRON 

Wrought iron used for waterstops shall conform to ASTM Designa- 
tion A-162 for Uncoated Wrought Sheets or ASTM Designation 
A-163 for Zinc Coated (Galvanized) Wrought Iron Sheets. 

107.5 PLASTIC 

Plastic material used for waterstops shall conform to ASTM 
Designation D-742 for Vinyl Chloride-Acetate Resin. 

107.6 RUBBER 

The rubber waterstop material shall meet the following physical 
requirements when tested in accordance with the appropriate 
sections of Federal Specification ~:"-R-601, ASTM Designation 
D-395 and ASTM Designation D-676: 

1C7.6.1 Hardness . The Shore A durometer hardness shall be 60 to 70. 

107.6.2 Elongation . The elongation shall be a minimum of 400 
percent. 

107.6.3 Tensile Strength . The tensile strength shall be a 
minimum of 250C pounds per square inch. 
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107.6.4 Water Absorption . The water absorption shall be a 
maximum of 5 percent by weight after immersion in water for 
two days at 158 degrees F. 

107.6.5 Tensile Strength after Aging . The tensile strength 
after accelerated aging for five days at 158 degrees F. shall 
not be less than 80 percent of the original tensile strength. 

107.6.6 Compression Set . The compression set after 22 hours 
at 158 degrees F. shali not be more than 30 percent. 

107.6.7 Specific Gravity . The specific gravity shall be 1.20 
plus or minus .05. 



107.7 TESTS 



When tests of the material are required, they shall be made 
in accordance with the references included in the applicable 
Federal Specifications or ASTM Designations cited in this 
specification. 



109-1 
CONSTRUCTION MATERIA!. g?HClFIGATI ON 
109 - CONCRETE PI IT! 

109.1 SCOPS 

This specification covers the quality and testing of 
reinforced concrete pipe and fittings. 

109.2 REINFORCED CONCRETE PIPE 

The dii-rencion/. ->f the pipe shall be as specified in the drawings. 
The pipe shall be manufactured to withstand the internal and 
external loading as specified on the drawings. No elliptical 
reinforcing shall be permitted. 

Reinforced concrete pipe shall consist of the following types 
and classes: 

109.2.1 Reinforced Concrete Culvert, Storm Orain, and Sewer Pipe . 
Reinforced concrete culvert, storm drain, and sewer pipe shall 
conform to the requirements of ASTM Designation C-76 for Reinforced 
Concrete Culvert, storm Drain, and Sewer Pipe, and shall be of five 
classes identified as Class I, Class II, Class III, Class IV and 
Class V. 

109.2.2 Reinforced Concrete Kster Pipe . Reinforced concrete 
water pipe shall conform to the requirements of Standard Specifi- 
cation AWWA.C300 for Reinforced Concrete Water Pipe-Steel Cylinder 
Type-Not Prestressed, or AWWA-C301 for Reinforced Concrete Water 
Pipe-Steel Cylinder Type- Prestressed, or AWWA-C302 for Reinforced 
Concrete Water Pipe -Non-Cylinder Type-Not Prestressed designed 
with a steel ring bell and spigot joint with round continuous 
rubber gasket. 

109.3 TESTS 

All concrete pipe and fittings shall be subject to testing in 
accordance with the provisions of the ASTM Designations cited in 
this specification. 
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110 



CONSTRUCTION MATERIAL SPECIFICATION 
CORRUGATED METAL PIPE AND FITTINGS 



110.1 SCOPE 

This specification covers the quality and testing of circular, 
elliptical and arched corrugated metal pipe, with either 
annular or spiral corrugations, fittings and appurtenances. 

110.2 BASE MATERIALS 

Corrugated metal pipe, coupling bands, diaphragms, baffle walls 
and pipe fittings shall be fabricated from corrugated galvanized 
sheets, the base metal of which shall be made by the open hearth 
process, or a process that produces genuine wrought iron. 

The base metal in respect to chemical constituents shall conform 
to one of the following alternatives, and unless otherwise shown 
on the drawings, the Contractor shall have the option of 
installing any one of the six: 



CHEHICA1 COMPOSITION BY LADLE ANALYSIS IN PERCENT 

KIND OF BASE METAL 



Elements 



Tolerance 
Copper- Copper by Check 

Bearing Molyb- Genuine Analysis of 
Pure Pure Copper denum Copper Wrought Finished 
Iron Iron Iron Iron Steel Iron Sheets 



Carbon, Max. 

Manganese, Max. 

Phosphorus, Max. .015 .015 .015 .015 

Sulphur, Max. .040 .040 .040 .040 .050 

Silicon, Max. 

Copper, Min. — .20 .20 .40 .20 

Molybdenum, Min. «- -- -- .05 

Sum of first 5 

Elements, Max. — .10 .25 .25 .70 
Sum of first 6 

Elements, Max. .10 



.05 


-- 


.06 


— 


.12 


-- 


.04 


.010 


.15 


-- 


•>«p 


.02 


.42 


.04 




.04 



Metal sheets before galvanising shall be smooth and free from 
blisters, seams and pits. 
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110.3 IDENTIFICATION 

All metal pipe shall be identified by a stamp on each pipe 

showing: 

First - name of sheet manufacturer 

Second - name of brand and kind of base metal 

Third - gage number 

Fourth - weight of zinc coating 

Fifth - identification symbols showing heat number and pot number. 

The identification stamps shall be placed on the sheets by the 
manufacturers of the sheets in such a way that when rolled into 
pipe such identification shall appear on the outside of each pipe. 
The right is reserved to inspect the pipe either at the place of 
manufacture or after its arrival at destination. 

The kind of base metal shall be designated independently of the 
brand or trademark so as to identify clearly the base metal 
furnished with one of the alternatives shown. The designation 
of the alternatives may be accomplished by placing on the sheets 
the initial letters of the exact name of the base metal given in 
the table, as follows: 

PI for pure iron 

CBPI for copper-bearing pure iron 

CI for copper iron 

CMI for copper molybdenum iron 

CS for copper steel, - and - 

GWI for genuine wrought iron 

110.4 CORRUGATION? 

(a) Pipe with annular corrugations shall have corrugations with a 
pitch of 2-2/3 inches and a depth of 1/2 inch. The allowable 
tolerance on the pitch and depth shall be 1/8 inch. 

(b) Pipe with spiral (helical) corrugations shall have corruga- 
tions with a pitch of 1-1/2 to 1-3/4 inches inclusive measured 
at right angles to the corrugations and a depth of 1/4 inch. 
The allowable tolerance for pitch and depth shall be 1/8 inch 
and 1/16 inch, respectively. 

110.5 RIVETS 

Rivets shall be galvanized and of the same material as the base 
metal specified for the corrugated sheets. 
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110.6 RIVETED SEAMS 

Rivets shall be not less than 5/16 inch in diameter for sheets 
weighing 3.28 pounds per square foot (14 gage) and lighter, and 
not less than 3/8 inch in diameter for sheets weighing over 
3.28 pounds and shall be driven cold in such a manner that the 
sheets will be drawn tightly together throughout the entire lap. 
The distance between the center of any rivet and the edge of the 
sheet shall in no case be less than twice the diameter of the 
rivet. All rivets shall have neat, workmanlike and full 
hemispherical heads, shall be driven without bending, and shall 
completely fill the holes. longitudinal seams for pipe less than 
42 inches in diameter shall be riveted with one rivet in the 
valley of each full corrugation unless indicated otherwise on 
the drawings. The longitudinal seams of all pipes 42 inches or 
more in diameter shall be double-riveted. Circumferential seams 
shall have a maximum rivet spacing of 6 inches. The minimum 
width of longitudinal seam lap shall be as follows: 

Nominal Diameter Minimum Width of Lap 
(Inches) (Inches) 

6 to 21 inclusive 1-1/2 

24 to 36 inclusive 2 

Over 36 3 

110.7 WELDED SEAMS 

The seams shall be continuously welded so that the welds shall be 
as strong as the base metal. All welding shall be done before 
galvanizing except where special connections make it impractical 
to do so. Welds made after galvanizing shall be thoroughly cleaned 
and then painted with one or more coats of zinc dust-zinc oxide 
primer conforming to Federal Specification TT-P-641, covering both 
the weld and the adjacent exposed metal where the galvanizing has 
been removed by the welding process. 

110.8 FOLDED SEAMS 

Seams shall be so constructed as not to form an element of 
weakness. 

110.9 WATER-TIGHT PIPE 

When called for on the drawings, water-tight pipe shall have all 
seams close-riveted with a maximum rivet spacing of three (3) 
inches and shall be capable of satisfactorily containing water 
under pressure. 
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110.10 ASBESTOS -PONDED 

The inside and outside of the corrugated metal pipe, diaphragms, 
tees, elbows, baffle walls, and coupling bands when shown on the 
drawings shall be coated with a layer of asbestos fibers, applied 
while the metal is in a sheet form, by pressing into a molten 
metallic bonding medium. Immediately after the metallic bond has 
been solidified, the asbestos fibers shall be thoroughly saturated 
with a bituminous saturant. The finished sheets shall be of first- 
class commercial quality free from blisters and unsaturated spots. 

110.11 BITUMINOUS Cr-ATING 

110. 11. 1 General . When shown on the drawings, the inside and out- 
side of the corrugated metal pipe, coupling bands and both sides 

of the diaphragms and baffle wall shall be completely coated with 
asphalt- cement to a minimum thickness of 0.05 inch measured at the 
crest of the corrugations. Immediately prior to the application 
of the bituminous coating, the corrugated metal pipe shall be 
cleaned of all dirt, mill scale, grease, or loose rust and shall 
be dry. The outside of the pipe shall be suitably marked at the 
correct place at both ends to clearly designate the centerline of 
the top of the pipe. 

110.11.2 Bituminous Coating Material . All tests on bituminous 
material shall be made on samples secured from the material actu- 
ally being used to coat the pipe. The material shall be not less 
than ninety-nine and one-half (99.5) percent soluble in carbon 
bisulfide as determined by ASTM D4. It shall have a loss not 
greater than one (1) percent when heated to a temperature of 

163 degrees C. determined in accordance with ASTM D6. The 
penetration of residue after heating compared with penetration 
of the same sample before testing for loss on heating shall not 
be less than eight-five (85) percent as determined by ASTM D5. 
The bituminous material shall adhere to the metal tenaciously, 
shall not chip off in handling and shall protect the metal from 
deterioration. The ability of the bituminous material to remain 
in place on the pipe without flowing or sagging due to summer 
temperatures and the imperviousness of the bituminous material 
shall be tested as follows: 

(a) Flow Test . Two test specimens in the form of cylinders 
each 3/8 inch in diameter and 3/4 inch in length are obtained by 
pouring the excess molten bitumen into amalgamated brass molds. 
Place each specimen in a corrugation of the corrugated slide 
(slide to be on the 45 degree slope) so that the lower end of 
each specimen will rest exactly along the line scribed 6 inches 
from the bottom edge of the slide. Place the test apparatus 
with the specimens in place in an oven maintained at 150 degrees F., 
plus or minus 2 degrees. After L hours, re*««>ve from the oven and 
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cool to room temperature. Measure the distance from the 
bottom of the currugated plate to the lower edge of the test 
specimens. This distance subtracted from & inches determines 
the amount of sag or flow. To be acceptable, the flow must 
not exceed 1/4 inch for either of the two specimens. 

(b) Imperviousness Test . A representative sample of coated 
pipe shall be tested with a twenty-five (25) percent solution of 
sulphuric acid, a twenty-five (25) percent solution of sodium 
hydroxide, or a saturated solution of sodium chloride placed in 
the valley of a corrugation and allowed to remain for a period 
of forty-eight (48) hours. At the end of this period the 
bituminous material shall not have loosened or separated from 
the metal. 

110.11.3 Paved Invert . When called for on the drawings, paved 
inverts on the pipe shall consist of an additional layer of 
bituminous material applied to form a smooth lining covering 
twenty-five (25) percent of the internal circumference of circular 
pipe and forty (40) percent of the internal surface of pipe arches. 
The lining shall fill the corrugations and have a minimum thick- 
ness of one-eighth (1/8) inch above the crest of the corrugations. 

110.12 PERFORATIONS FOR DRAINAGE 

Perforations, when specified or shown on the drawings, shall be 
arranged in two groups of longitudinal rows placed symmetrically 
on either side of an unperforated segment corresponding to the 
flow line of the pipe. Within each group, the rows of perfora- 
tions shall be spaced transversely 1 to 1-1/2 inches center to 
center and in each row the perforations shall be located in the 
inside crests of all corrugations, except that perforations are 
not required within 4 inches of each end of each length of pipe 
or in the crests of corrugations where seams are located. 
The perforations shall have a diameter of not less than 1/4 inch 
and not more than 7/16 inch. The minimum number of longitudinal 
rows of perforations and the minimum width of the unperforated 
segment shall be as hereinafter specified. The center lines of 
the top or outer rows of holes shall be not more than 80 degrees 
from the centerline of the unperforated segment. 
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Minimum width of 






unperf orated seg- 


Nominal 


Minimum number of 


ment measured along 


diameter 


longitudinal rows 


the circumference 


of pipe 


of perforations 


of the pipe 


(inches) 




(Inches) 


6 


4 


4-1/2 


8 


4 


7 


10 


4 


9 


12 


6 


9-1/2 


15 


6 


13 


18 


6 


16-1/2 


21 


6 


20 



110.13 STANDARD FIELD COUPLING BANDS 



Field coupling of pipe sections shall be accomplished by means 
of coupling bands, unless otherwise specified. The band couplers 
shall be at least five (5) corrugations wide for annular corru- 
gated pipe or seven (7) inches for spiral corrugated pipe. The 
strength of the band couplers shall be sufficient to securely 
bind the pipe sections together. The minimum gage for band 
couplers shall be as indicated in the following tabulation 
unless otherwise specified: 

Diameter in Inches Gage No. 

6 to 25 inclusive 16 

30 to 54 inclusive 14 

60 to 78 inclusive 12 

84 to 96 inclusive 10 

The bands shall be so constructed as to lap on an equal portion 
of each of the culvert sections to be connected, and preferably 
shall be connected at the ends by galvanized angles having 
minimum dimensions of two (2) inches by two (2) inches 
by 3/16 inch. Bands for annular corrugated pipe shall have at 
least three (3) galvanized bolts not less than 1/2 inch in 
diameter. Bands for spiral corrugated pipe shall have at least 
two (2) galvanized bolts not less than 3/8 inch in diameter. 
Other equally effective methods of connecting the coupling 
bands may be used with prior approval. 
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110.14 WATER-TIGHT COUPLING BANDS 

The coupling bands shall be made with sixteen (16) gage galvanized 
steel of at least equal quality to the base metal in the pipe. On 
pipes smaller than 18 inch diameter a gasket of synthetic sponge 
rubber shall be placed between the band and the pipe, and the band 
shall be coated on the outside only with bituminous mater ial applied 
during or after assembly of the pipe. Bands shall be a minimum of 
six and three-eights ( 6-3/8^ inches wide and shall be constructed 
to firmly mesh with and seat in the end corrugations of each of the 
pipe sections to be joined* 

On pipes eighteen (18) inches in diameter and larger coupling bands 
shall be coated with bituminous material on both sides and held 
securely in place with rods and tank lugs which conform to the 
curvature of the pipe. The rods and nuts shall be galvanized. 
The tank lugs shall be of cast iron conforming to Federal Specifica- 
tion CC-I-652 for Iron, Gray; Castings and shall be galvanized. The 
coupling bands shall have a minimum width of five (5) corrugations 
for pipe from eighteen (18) to forty-eight (48) inch diameter and 
a minimum width of nine (9) corrugations for pipe greater than 
forty-eight (48) inch diameter. The band shall lap an equal portion 
of each section of jointed pipe and shall have a minimum circum- 
ferential lap of six (6) inches. The coupling bands shall be held 
in position by at least four (4) rods and tank lugs. The rivets 
in that portion of the longitudinal seams to be covered by the 
coupling bands shall be omitted and the seam joined by a continuous 
weld on the inside and outside of the pipe. 

110.15 BAFFLE WALLS (DIAPHRAGMS) 

The baffle wall shall consist of corrugated metal sheets and struc- 
tural steel shapes as indicated on the drawings. 

110.16 END REINFORCEMENT 

The inlet and outlet ends of pipes constructed of material lighter 
than No. 10 gage that are to be installed without headwalls, shall 
be reinforced by either a roll end or a band end. 

Other approved methods of end reinforcement may be used, such as 
light angles or channels, formed to a circle and riveted to the 
pipe, or a single or double thickness of metal in the rolled end. 

110.17 SPECIAL PIPE 

Unless otherwise specified all corrugated metal pipe used or 
furnished under the contract shall be plain galvanized corrugated 
metal pipe manufactured as herein specified. Where specially 
manufactured pipes are to be used, specific mention thereto will 
be made in the Special Specifications or on the drawings. 
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110.18 INSPECTION 



The completed pipe must show first-class, careful workmanship 
throughout; and any pipe in which defective workmanship is apparent 
in any respect will be rejected. The following listed defects in 
particular are specified as constituting poor workmanship, and the 
presence of any such defects in any pipe will be sufficient cause 
for its rejection* 

Unfinished ends 
Illegible brand 
Lack of rigidity 
Bruised, scaled or 
broken zinc coating 
Dents or bends in the 
metal itself other 
than corrugations 

Each individual pipe shall fully concorm with the requirements of 
this specification and if 20 percent of those in any lot or ship, 
ment fails to conform, the entire lot or shipment may be rejected. 



a. 


Uneven laps 


g. 


b. 


Elliptical shaping 


h. 


c. 


Variation from a straight 


1. 




center line 


J. 


d. 


Ragged or diagonally sheared edges 




e. 


Loose, unevenly lined or spaced 
rivets 


k. 


f. 


Poorly formed rivet heads 





110.19 CERTIFIED TESTS 



Certified tests for chemical analysis and weight of spelter coating 
for any of the materials furnished by the Contractor may be re- 
quired. Unless otherwise specified, chemical analysis shall be in 
accordance with the Standard Method of Test ASTM E30 and the weight 
of spelter coating shall be determined in accordance with Standard 
Method of Test ASTM A90. 



U2-1 
CONSTR UC TION MATERIAL SPECIFICATION 
WROUGHT IRON, STEEL, COPPER AND CAST IRON PIPE AND FITTINGS 

112.1 SCOPE 

This specification covers the requirements of wrought iron pipe, 
steel pipe, steel flanges and fittings and malleable iron pipe 
fittings, copper pipe and fittings, and cast iron pipe and fittings. 

112.2 WROUGHT IRON PIPE 

Wrought iron pipe shall meet the requirements of ASTM Designation 
A72, for Welded Wrought Iron Pipe. 

112.3 STEEL PIPE 

Steel pipe shall meet the requirements of ASTM Designation A120 
for Black or Hot-Dipped Zinc Coated (Galvanized) Welded and Seamless 
Steel Pipe for Ordinary Uses. 

112.4 STEEL PIPE FLANGES AND FITTINGS 

Steel pipe flanges and fittings shall meet the requirements of ASTM 
Designation A181 for Forged or Rolled Steel Pipe Flanges, Forged 
Fittings and Valves and Parts for General Use. 

112.5 MALLEABLE IRON PIPE FITTINGS 

Malleable Iron pipe fittings shall meet the requirements of Federal 
Specification WW-P-521b for Pipe Fittings; Malleable Iron (Screwed) 
150 Pounds. 

112.6 CAST IRON PIPE AND FITTINGS 

Cast iron pipe shall be centrifugal ly cast according to American 
Standards Association Specification A-21.6 or 21.8 with metal des- 
ignation 18-40. It shall have a minimum wall thickness and operat- 
ing pressure as shown on the drawings. Joints and connections shall 
be as Indicated on the plans. 

The pipe shall be completely coated inside and outside by immersion 
in a coal-tar pitch varnish. 

Other appurtenances shall conform to the dimensions indicated on 
the drawings. 



112-2 

112.7 COPPER P1FE MW FITTINGS 

Copper tubing shall conform to the requirements of ASTM Designation 
B88-55 for Seamless Copper Water Tube. The fittings and fixtures 
shall be cast or wrought bronze or wrought copper of the solder- 
joint or flared-tube type as shown on the drawings. Bronze 
fittings and fixtures shall contain not less than eighty-five (35) 
percent copper and shall conform to the applicable requirements of 
Federal Specification WW-P-460 for Pipe - Fittings; Bronze (Screwed) 
125 and 250 Pound. 

All pipe and fittings shall be subject to the tests cited and 
references noted in the applicable Federal Specifications and ASTM 
Designations. 



117-1 

CONSTRUCTION MATERIAL SPECIFICATION 
STRUCTURAL METAL 

117.1 SCOPE 

This specification covers structural shapes, eye-bars, castings, 
rods, with necessary nuts and washers, metal shoes, and plates, btlt 
s ha 11 not include hardware* 

117.2 STRUCTURAL STEEL 

Structural shapes, rods, and plates shall be of structural steel 
conforming to the Standard Specifications for Steel for Bridges 
and Buildings, ASTM Designation A- 7 unless otherwise specified. 



117.3 CASTINGS 



Steel castings shall conform to the Standard Specifications for 
Mi Id- to-Medium Strength Carbon-Steel Castings for General Applica- 
tion, ASTM Designation A-27, Grade 63-35, unless otherwise 
specified, or they shall be cast iron conforming to the Standard 
Specifications for Gray Iron Castings, ASTM Designation A-48, 
Class 40, unless otherwise specified. 



119-1 



CONSTRUCTION MATERIAL SPECIFICATION 
GALVANIZING 



119.1 



119.2 



SCOPE 

This specification covers zinc coatings (galvanized) applied by the 
hot-dip process on iron and steel products. 

ZINC FOR COATING 



The zinc used for coating shall be the grade of zinc designated in 
the ASTK specification for the iron or steel product to be coated, 
and shall meet the requirements of ASTM Designation B-6 for Slab 
Zinc (Spelter). 

119.3 WEIGHT OF ZINC COATING 

The weight of zinc coating per square foot of actual surface shall 
be in accordance with the ASTM specifications for the iron or steel 
product coated. 

119.4 SPECIFICATION FOR GALVANIZING (ZINC COATING) 

Materials shall be hot-dipped galvanized in accordance with the 
latest revision of the appropriate ASTM Specifications listed in 
the following table: 



Material 

Iron and Steel Hardware, Screws, Bolts, 
Nuts, Washers, Anchor Bolts, Grey Iron 
and Malleable Iron Castings, Steel 
Castings 

Corrugated Metal Pipe, Steel or Iron Sheets 

Structural Steel Shapes, Tie Rods, Ornamental 
Iron Railings, Handrails 



Steel and Iron Pipe 

Iron and Steel Mire and Farm-Field Wire Fencing 



Chain Link Fence Fabric, Galvanized after 
Weaving 

Chain Link Fence Fabric, Galvanized before 
Weaving 

Barbed Wire 

Steel Wire Strand, Galvanized and Extra 
Galvanized 



ASTM Designation 



A- 153 

A-93 Classic C 
Coating 

A-123 

A-120 

A- 116 Class 2 
Coating 

A-392 

A»3 r >2 Class A-A 
Coating 

A- 121 Class 2 

Coating 

A- 122 Class A 

Coating 



119-2 

119.5 TESTS 

When required, tests for uniformity of coating, weight of coating 
and detection of embrittlement shall be made in accordance with the 
following ASTM Specifications: 

Uniformity of coating - Preece test A-239 

Standard Method of Test for Weight of Coating A-90 

Procedure for detecting embrittlement of hot- 
galvanized structural steel products A- 143 

119.6 WORKMANSHIP 

The zinc coating (galvanizing) shall be applied in such a manner 
that the zinc coating will not peel off. The coating shall be free 
from blisters, smooth and uniform throughout* Cutting, punching, 
bending, welding, drilling, thread cutting and other fabricating 
shall, if possible, be done before galvanizing. All members, nuts, 
bolts and washers shall be galvanized before a structural unit is 
assembled. 



CONSTRUCTION MATERIAL SPECIFICATION 120-1 

BITUMINOUS -FIBRE PIPE 



120.1 SCOPE 



This specification covers the quality and testing of both perforated and 
non-perforafled bituminous fibre pipe and fittings . 



120.2 PIPE 



The pipe and fittings shall conform to the National Bureau of Standards, 
Commercial Standard Specification CS-116. 



120.3 PERFORATIONS 



The size and spacing of holes shall be in accordance with the pipe 
manufacturer's recommendations or as shown on the drawings. 



120.4 TESTS 



The pipe and fittings shall be subject to the tests cited and refer- 
ences noted in the Commercial Standard Specification CS-116. 



2 CONSTRUCTION MATERIAL SPECIFICATION 121-1 

121 - VEGETATION MATERIALS 

121. 1 SCOPE 

This specification covers the requirements for fertilizer, lime, 
seed, and mulch and associated materials. 

121.2 FERTILIZER 

Fertilizer shall be a complete commercial fertilizer of 10-5-5 
prade, or approximate equivalent as approved by the Engineer. 
Forty (ItO) percent or more of the nitrogen in the fertilizer shall 
be in organic form. 

121.3 LIKE 

Line shall be ground limestone containing not less than thirty- 
five (35) percent calcium oxide, and not less than five (5) 
percent maenesium oxide j and particle size shall be in conformance 
with the 1°60 Definition C-6 oi' the Association of American 
Fertilizer Control Officials for "Pulverized" limestone. 

121. h SEED 

Seed shall be fresh, recleaned seed of the latest crop and shall 
meet the minimum standards for tolerance for P.L.S. (Purity x 
Germination) contained in tne current Federal Seed Act. 

121.5 MULCH 

i;ulch shall be bright, clean cereal (oat, wheat, rye) prain straw. 

121.6 PAP"R TWINE FABRIC 

Paper twine fabric shall be Pemis Lulchnet, or equivalent. 

121.7 JUTT. NETTING 

Jute netting shall be Ludlow "Soil Saver", No. U8, or equivalent. 
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SECTION 1 

WATERSHED WORK PLAN 

POWDERMILL BROOK WATERSHED 

Massachusetts 

SUMMARY OF PLAN 



The Powderraill Brook Watershed drains 12,825 acres, of which 
11,900 acres are in Hampden County and 925 acres in Hampshire 
County. All of the floodwater damages and all works of improve- 
ment included in this work plan are located in Hampden County. 

The sponsoring local organizations are the Hampden Soil Conser- 
vation District and the City of Westfield. 

This plan was developed jointly by the Soil Conservation Service, 
the U. S. Forest Service, the Hampden Soil Conservation District, 
and the City of Westfield. Other state and Federal agencies 
contributing to the plan were: Massachusetts Water Resources 
Commission, Massachusetts Division of Fisheries and Game, the 
U. S. Fish and Wildlife Service, and the U. S. Army Corps of 
Engineers . 

Records indicate that floods causing serious damage occur about 
once in 12 years. Some damage to agricultural land in the flood 
plain is experienced more frequently. The largest flood of 
record occurred August 18-19, 1955. In this storm 19.8 inches 
of rainfall fell on the watershed in 34 hours. Runoff result- 
ing from this storm caused direct floodwater damages of $820,150. 

The plan includes conservation land treatment measures for 
watershed protection, one floodwater retarding structure, and 
one multiple purpose floodwater retarding -fish and wildlife 
enhancement structure. 

The works of improvement are to be installed in a five-year 
period at a total estimated installation cost of $470,176. 
The share of this cost to be borne by Public Law 566 funds is 
$282,073. The balance of $188,103 will be borne by other funds. 



Land Treatment Measures 

The cost of land treatment is estimated at $153,214, of which 
$138,214 will be borne by other funds. Public Law 566 funds 
in the amount of $15,000 will be used entirely for accelerated 
technical assistance. This sum consists of $8,700 for use of 
the U. S. Forest Service, and $6,300 for use of the Soil Cons- 
ervation Service. 



Structural Measures 



A floodwater retarding structure will be built on the Fowdermill 
Brook. The Arm Brook structure is a multiple purpose flood- 
water retarding-fish and wildlife enhancement structure. These 
two structures control runoff from a total of 5,076 acres of 
the watershed. They provide for 1,547 acre-feet of floodwater 
storage, 142 acre-feet of permanent storage for fish and wild- 
life enhancement, and 23 acre-feet of sediment storage. 

The total estimated installation cost of these two structures 
is $316,962, of which $284,917 is allocated to flood prevention 
and $32,045 to fish and wildlife enhancement. Of the total 
installation cost Public Law 566 funds will bear $267,073. The 
local share of installation costs will be $49,889. The follow- 
ing table shows how the installation costs are prorated: 



Installation 
Item 



Other Funds 



P. L. 566 Funds 
Flood Fish & Flood Fish & Total 
Preven- Wildlife Preven- Wildlife 
tion Enhance- tion Enhance - 
ment ment 



Construction 
Installation 

Services 
Administering 

Contracts 
Land, Easements 
& Rights -of -Way 
Totals 



186,273 8,645 
64,778 7,377 



12,354 207,272 

72,155 

1,863 210 2,073 

32,003 3,459 35.462 



251,051 16,022 33,866 16,023 316.962 



The Massachusetts Division of Fisheries and Game will provide 
materials and personnel to practice fish and wildlife manage- 
ment at the Arm Brook site. Provisions for public access to 
this site will be included in the acquisition of land, ease- 
ments and rights-of-way. 



Damages and Benefits 

The estimated average annual floodwater damage in the watershed 
from Powdermill Brook under present conditions is $19,156. The 
future average annual damages with the project installed is 
estimated to be $175. 

The average annual flood prevention benefit from land treat- 
ment measures is $1,399 and from structural measures is $17,582. 
The estimated average annual flood prevention cost of these 
structures is $11,360. This results in a benefit-cost ratio 
of 1.5 to 1. In addition, public benefits will be derived from 
the use of the fish and wildlife enhancement pool. These latter 
benefits were not evaluated monetarily. 



Provisions for Financing Installation of Structures 

The City of Westfield will be responsible for obtaining all 
necessary land, easements and rights-of-way. This cost is 
estimated at $35,462. The city will also pay the local construc- 
tion cost allocated to fish and wildlife enhancement in the Arm 
Brook structure estimated at $12,354. 

The City of Westfield will be responsible for administering the 
contracts for installation of structural measures. 

Construction costs for flood prevention ($186,273) and the 
Federal share for fish and wildlife enhancement ($8,645) will 
be paid from Public Law 566 funds. Public Law 566 funds will 
also bear the cost of installation services ($72,155). 



Operation and Maintenance 

Land treatment measures will be installed, operated, and main- 
tained by local landowners and operators under agreements with 
the Hampden Soil Conservation District. 

The City of Westfield will be responsible for operation and 
maintenance of the structural measures. This cost is estimated 
at $1,200 annually. Funds for this will be provided through 
appropriations by the city. 



DESCRIPTION OP THE WATERSHED 



Physical Data 

The Powdermill Brook Watershed has a drainage area of 12,825 
acres (20.04 square miles) all within the Commonwealth of 
Massachusetts. The major portion of the watershed lies in 
Hampden County with only 925 acres in Hampshire County. The 
area includes parts of the Cities of Westfield, Holyoke, and 
West Springfield and the Town of Montgomery in Hampden County, 
and the Town of Southampton in Hampshire County. 

Powdermill Brook originates in the Town of Montgomery and 
flows southeasterly approximately eight and five-tenths (8.5) 
miles through the City of Westfield to its confluence with the 
Westfield River. Major tributaries are Arm Brook and Sandy 
Mill Brook. 



Topography 

The Powdermill Brook Watershed lies within the Central Connecti- 
cut Valley between the eastern and western highlands. This 
area has been over-ridden by glaciers. Upland swamps, ponds, 
drumiins and terraces are very common throughout. Topographic 
extremes are found, varying from gentle terrain in the lower 
portion to steep sided V-shaped valleys in the upper reaches 
of Powdermill Brook. The maximum elevation in the headwaters 
is 940 feet and the minimum elevation is 120 feet. 



Geology 

The watershed is covered by a mantle of unconsolidated 
Pleistocene glacial deposits underlain : by Triassic sandstones. 
Glacial till has been deposited in the form of drumiins and 
moraines. It varies from a few feet to several hundred feet 
in thickness and consists of silt, sand, gravel and boulders. 
Stratified deposits include both fine lacustrine deposits and 
coarse outwash materials. Some of these are covered by a mantle 
of water deposited sands and gravels. Glacial till probably 
underlies many of the stratified deposits. 



Soils 

Upland soils occupy about 30% of the watershed. Terrace soils 
occupy 60% of the watershed. The remainder consists of recent 



alluvium, mucks, peats, and miscelleanous deposits of wind 
blown material. 

The deep upland soils are derived from loose to very compact 
till. The principal well-drained series are Cheshire, Paxton, 
and Charlton. The shallow to bed rock soils belong to the 
Hollis and Sunderland series. Textures of these soils vary 
from loam to sandy loam. 

The terrace soils are derived from stratified glaciofluvial 
deposits. The principal series are Merrimac, Agawam, and 
Hartford. Fine sandy loam and sandy loam are the predominant 
surface textures with sand and gravel subsoils. Large deposits 
of peat are to be found. 

The principal soils in the flood plain are the Podunk and 
Rumney series and are frequently flooded. Surface textures 
of these soils are predominantly silt loams and very fine 
sandy loams. The drainage of these soils and their associated 
series ranges from moderately well drained to poorly drained. 
Deposits of peat and muck occur in this flood plain. 



Climate 

Average annual precipitation on the watershed is 47 inches. 
It is generally uniformly distributed throughout the year. 
Most of the precipitation during the winter season is in the 
form of snow. 

Annual runoff from the watershed averages 23 inches. Spring 
runoff causes some annual flooding but major flooding is 
usually associated with storms of tropical origin. 

The average growing season is from April 30 to October 13, 
166 days. 



Land Use 

The major uses of land within the watershed are: 

1. Woodland 8,055 acres - sixty-three percent 

2. Cropland 1,635 acres - thirteen percent 

3. Grassland 1,155 acres - nine percent 

4. Urban 874 acres - seven percent 

5. Water 260 acres - two percent 

6. Other 846 acres - six percent 



Second-growth hardwoods, mostly northern hardwoods and mixed oak 
types, occupy 62 percent of the forest area; white pine, pitch 
pine, and hemlock, IS percent; and the remaining 23 percent mixed 
stands . 



Economic Data 

Approximately 12,000 people reside within the watershed. Pop- 
ulation projections, as furnished by the Massachusetts Department 
of Commerce, predict that by the year 2000 there will be an in- 
crease of 61 percent. 

There are approximately 325 acres in the flood plain of -the 
Powdermill Brook and its tributaries. This represents two and 
one-half percent of the total watershed area. The flood plain 
land is used principally for agricultural, industrial and resi- 
dential purposes. 

There are 110 farms within the watershed averaging 65 acres and 
having an average value of $26,315. Major crops grown are vege- 
tables, dairy products, tobacco, and fruit. 

There is no Federal land within the watershed. Farmers own about 
4,500 acres of forest land. The rest of the forest land is de- 
voted to resort areas and summer homes or held as an investment. 

Past use of forest land is responsible for present stand-size 
and condition. Although largely immature, these stands have a 
potential for hydrologic improvement and for the production of 
timber crops. Saw timber (1,500 board feet or more per acre) 
occupies 35 percent of the forest land, poletimber (200 cubic 
feet or more per acre) 61 percent, and the remaining 4 percent 
of the forest land is seedlings and saplings. 

Given protection, care and management the forest stands are ex- 
pected to contribute substantially to the future over-all economy 
of the watershed. 

Industry within the area consists of the manufacture of machine 
needles, surgical needles, decorated metal products, name plates, 
dials, and radiators for commercial and industrial use. These 
industries have an estimated annual payroll in excess of 
$2,500,000. 

Transportation facilities are excellent. The New York, New 
Haven and Hartford, and the New York Central Railroads service 
the area. The major highways are Route 10, Route U. S. 202, 
and the Massachusetts Turnpike. 

Utilities servicing the area include electric power, natural 
gas and oil. 



WATERSHED PROBLEMS 



Floodwater Damages 



Damages in excess of $820,000 occurred within the Powdermill 
Brook Watershed, as the result of the hurricane "Diane", 
August 18-19, 1955. This storm caused major damages to 77 homes 
housing 460 people, 10 industrial and commercial establishments 
employing 625 people, 3 farms producing high value crops, a mile 
of paved highway, a bridge, and 2 railroad culverts, other 
storms causing major damage occurred in November 1927, March 1936, 
September 1938, and December 1948. 

Approximately 178 acres of bottomland is subject to flooding. 
Fifty acres are used for intensive production of high value 
vegetable crops. Celery, scullions, and spinach are the main 
crops. The remaining acreage is used for residential and indus- 
trial purposes. 

The area from Sandy Hill Road to the Westfield River is subject 
to flooding by backwater from the Westfield River. These dam- 
ages are not attributable to the Powdermill Brook. 

Sandy Mill Brook confluences with Powdermill Brook below reach 
2 (see map) and does not contribute to damages in reaches 1 and 2. 

Indirect damages to agriculture are: (1) loss of perishable 
products due to disruption of transportation facilities, (2) Ioe" 
of perishable products from failure of refrigeration equipment 
caused by interruption of electric power. 

Non-agricultural indirect damages are: (1) loss of industrial 
production, (2) loss of orders because of delayed shipment, 
(3) loss of wages to employees, (4) the high cost of re-routing 
rail and vehicular traffic. 



Erosion Damage 

Erosion damage in the watershed consists of streambank cutting, 
sheet and rill erosion. The magnitude of the<?e damages is not 
great enough to support land treatment measures' for flood 
prevention. 



Sediment Damage 

A sediment damage study of the watershed revealed a small 
amount of damage from swamping, scouring, and infertile over- 
wash. These damages were evaluated as part of the floodwater 
damages . 
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Problems Relating to Water Management 

The development of additional areas for recreation including 
fishing, hunting and nature studies is desirable. Existing 
facilities do not meet the current and future needs. 

Agricultural water management problems, such as drainage and 
irrigation, are local in nature and do not require project 
action. The needs for drainage and irrigation are being met by 
individual landowners and operators under other going programs. 



EXISTING OR PROPOSED WORKS OF IMPROVEMENT 

There are no existing works of improvement in the watershed 
which provide measurable flood prevention benefits, and no 
flood protection measures are presently planned for this 
watershed. 

The works of improvement as set forth in this plan will contri- 
bute to the comprehensive development of the Westfield River 
Basin. 



WORKS OF IMPROVEMENT TO BE INSTALLED 

Land Treatment Measures 

Land treatment measures contained in this plan are for the 
purpose of watershed protection. These measures contribute 
to program objectives of reducing runoff and erosion by in- 
creasing infiltration rates and water retention capacity of 
the soil. 

Acceleration of the land treatment program now being carried 
out by the Hampden Soil Conservation District is needed to 
accomplish these objectives. Land treatment is especially 
important for protection of these lands to support, supple- 
ment, and insure the useful life of the structural measures. 
The application of the land treatment measures contained in 
this work plan will promote conservation, development and 
improvement of agricultural land and water management. These 
measures provide for using the land within its capabilities 
and treat it according to its needs. 

The following measures are to be installed during a five-year 
period: 

Cropland and Pasture Practices 

These land treatment measures have been developed for installa- 
tion on the farm lands within the watershed. They are based 
on a survey of conservation needs made by the Hampden Soil 
Conservation District. 

1. Conservation Cropping Systems (500 acres) 

This practice provides for growing crops in combina- 
tion with needed cultural and management measures. 
Cropping systems include the use of rotations that 
contain grasses and legumes. This practice maintains 
and improves the soil structure thus improving the 
rate of infiltration and waterholding capacity of the 
soil. 

2 ' Cover Cropping (80 acres) 

ThisB practice involves the use of close growing crops 
between periods of regular crop production or during 
overr-winter periods in cultivated orchards. 
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3. Hayland Planting (200 acres) 

Establishing long term hay stands of grasses and 
legumes . 

4. Pasture Renovation (200 acres) 

The improving of permanent pasture by discing or 
other mechanical methods to increase vegetative cover. 

5. Critical Area Planting (75 acres) 

The stabilizing of silt-producing and severely eroded 
areas by establishing vegetative cover. This includes 
woody plants, such as trees, shrubs, or vines and 
adapted grasses or legumes established by seeding or 
sodding to provide long term ground cover. 

6. Diversions (.5 mile) 

Grading or digging a channel across the slope with a 
supporting ridge on the down -hill side, to intercept 
excessive runoff and protect areas below from erosion 
and overflow. 

7. Grassed Waterways (5 acres) 

Reshaping or grading and establishing suitable vege- 
tation of natural waterways or depressions. 

8. Grade Stabilization Structures (No. 5) 

Installing a grade stabilizing structure or structures 
in water courses. Such structures may include drop 
inlets, chutes, drops or others. 

9. Streambank Protection (.2 mile) 

Improving the hydraulic characteristics of streams 
or excavated channels . 



Forestry Practices 

The following remedial program has been developed by the local 
people from a statement of land treatment needs prepared by the 
Massachusetts Division of Forests and Parks and the U. S. 
Forest Service. Land treatment needs were determined by a 
field survey of the watershed. 
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To insure proper forest land treatment and maximum watershed 
protectiin the following measures will be installed: 

1. Tree Planting (60 acres) 

Artificial reforestation of certain open land is 
necessary to adjust land use with capability and to 
reduce runoff and erosion by developing a protective 
cover and an absorbent forest floor "sponge" of humus 
and litter. Under such conditions the soil is pro- 
tected, infiltration rates improved, soil moisture 
and storage capacity increased, and the land is put 
to its best use. 

2. Hydrologic Cultural Operations (1,235 acres) 

These silvicultural operations are aimed at improving 
hydrologic conditions by manipulation of stand compo- 
sition to create conditions favorable to the maximum 
production and protection of litter, humus, and forest 
cover. They include thinnings, weedings, improvement, 
and harvest cuttings. 

3 * Skid Trail and Log g in g Road Erosion Control (2 miles) 

The objective of this measure is to divert water from 
eroding skid trails and logging roads in order to 
reduce and control soil erosion and sedimentation. 
Simple water bars (ditches with pole or earthen 
diversions), spaced at specified intervals, are the 
usual means applied to slow down and divert water. 
Some eroding areas need revegetation to hold soil in 
place. 

Estimated installation costs of the land treatment measures are 
shown in Table 1 of this work plan. 



Structural Measures 

One floodwater retarding structure and one multiple purpose 
floodwater retarding- fish and wildlife enhancement structure 
constitute the structural measures contained in this work plan. 

These two structures control the runoff from 5,076 acres. 
This represents 40 percent of the entire watershed area, and 
79 percent of the area contributing to the floodwater damages. 
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Powdermill Brook Structure 

This structure is located on the Powdermill Brook approxi- 
mately 800 feet upstream from the main line of the New York, 
New Haven and Hartford Railroad. This dam will be about 47 
feet high and contain 100,000 cubic yards of earth fill. 
It will control 2,894 acres of drainage area and have capa- 
city to store 4.0 inches of runoff or 966 acre-feet. The 
dam will have a self-regulating principal spillway consisting 
of a 48 inch reinforced concrete pipe conduit extending 
through the base of the dam, and a low, vertical, reinforced 
concrete drop inlet. Appurtenances to the drop inlet will 
include an anti-vortex device and a trash rack. This dam 
will not impound water except in times of excess runoff. 

Arm Brook Structure 

This structure is located on Arm Brook approximately 450 
feet north of the Massachusetts Turnpike. This dam will be 
about 56 feet high and contain 77,200 cubic yards of earth 
fill. It will control 2,164 acres of drainage area and 
have capacity to store 3.3 inches of runoff or 581 acre- 
feet. The dam will have a self-regulating principal spill- 
way consisting of a 42-inch reinforced concrete pipe con- 
duit extending through the base of the dam, and a single- 
stage, vertical, reinforced concrete drop inlet. Appurte- 
nances to the drop inlet will include an anti-vortex device, 
trash racks, and gate at the base. The top of the drop 
inlet will be set at an elevation to provide for sediment 
storage and & fish and wildlife enhancement pool. The 
permanent pool will have a surface area of 13 acres and a 
volume of 150 acre-feet. 

Each dam will have, in addition to the principal spillway, a 
grassed emergency spillway built into one of the abutments. 
Emergency spillways are provided to pass storms of rare occur- 
rence with safety to the structure. Storage capacity will be 
added to each structure to provide for the anticipated sediment 
accumulation over a fifty-year period. No relocation or modifi- 
cation of existing railroads, highways, bridges, homes or 
utilities is necessary for structure installations. 

The total installation cost of these two structures is estimated 
to be $316,962. These structures will contain 1,547 acre-feet 
of floodwater detention capacity, 142 acre-feet of storage for 
fish and wildlife enhancement and 23 acre-feet for sediment 
storage. 
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TABLE 1 » ESTIMATED INSTALLATION COST 
powdermill Brook Watershed 
Massachusetts 





No. to be 


Estimated Cost (Dollars) 




Applied 


PL 566 


Other 




Installation Cost Item 


Unit 


Total 


Funds 


Funds 


Total 






Nonr 


Non-Fed. 


Non-Fed. 








Fed. 


Lands 


Lands 








Lands 








LAND TREATMENT FOR 












Watershed Protection 












Soil Conservation Service 












Conservation Cropping System 


Acre 


500 




35,000 


35,000 


Cover Cropping 


Acre 


80 




800 


800 


Hayland Planting 


Acre 


200 




14,000 


14,000 


Pasture Renovation 


Acre 


200 




14,000 


14,000 


Critical Area Planting 


Acre 


75 




18,750 


18,750 


Diversions 


Mile 


.5 




558 


558 


Grassed Waterways 


Acre 


5 




1,850 


1,850 


Grade Stabilization Structures 


No. 


5 




2,000 


2,000 


Streambank Protection 


Mile 


T 2 




2,816 


2,816 


Technical Assistance 






6,300 


4,940 


11,240 


SCS Subtotal 






6 f 300 


94,714 


101,014 


Forest Service 












Tree Planting 


Acre 


60 




3,800 


3,800 


Hydrologic Culture Operations 


Acre 


1,235 




30,400 


30,400 


Skid Trail and Logging Road 












Erosion Control 


Mile 


2 




600 


600 


Technical Assistance 






8,700 


8,700 


17,400 


FS Subtotal 






8,700 


43,500 


52,200 


TOTAL LAND TREATMENT 






15,000 


138,214 


153,214 


STRUCTURAL MEASURES 












Soil Conservation Service 













Floodwater Retarding Structures No, 
Multiple Purpose Floodwater 
Retarding and Fish and 
Wildlife Enhancement Structures No. 
Subtotal «• Construction 
Installation Services 
Soil Conservation Service 
Engineering Services 
Other 

Subtotal - Installation Services 



1 100,352 



94,566 
194,918 



52,802 
19,353 
72,155 



100,352 



12,354 106,920 
12,354 207,272 



52,802 
19,353 
72,155 



Other Costs 
Land, Easements and Rights-of-way 
Administration of Contracts 

Subtotal - Other Costs 



35,462 
2,073 
37^535 



35,462 

2,073 

37,535 



TOTAL STRUCTURAL MEASURES 



267,073 



49,889 



316,962 



TOTAL PROJECT 



282,073 



188,103 



470,176 



Summary 

Subtotal - SCS 
Subtotal - FS 



273,373 
8_J00 



144,603 
43,500 



417,976 
52,200 



TOTAL PROJECT 



282.073 



188,1 03 



470,1 76 



Price Base 1961 



August 1961 
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BENEFITS FROM WORKS OF IMPROVEMENT 



The works of improvement included in this work plan will pro- 
vide flood protection to ten industrial and commercial establish- 
ments employing approximately 625 people; 77 residences housing 
about 460 people; 3 farms; one highway bridge; and approximately 
one mile of streets and highways. 

The works of improvement contained in this work plan will give 
98.4 percent reduction in damages caused by runoff of 3.98 
inches in 6 hours. This is estimated to be a 500-year frequency 
storm. 

The "Diane" storm of August 18919, 1955, produced runoff greater 
than that to be expected from a 500-year frequency storm. The 
works of improvement contained in this work plan would not pro- 
vide a high level of protection from a reoccurrence of the 
"Diane" storm. 

The combined land treatment and structural program will reduce 
average annual damages in the watershed from $19,156 to $175 
or 99 percent (see Table 10). The direct floodwater damages 
will be reduced from $16,053 to $151, and the indirect flood- 
water damages from $3,103 to $24. 

The redaction in direct average annual floodwater damages, by 
type, is as follows: 

Agricultural From $ 2,147 to $124 (94.2%) 

Retail and Commercial From 10,999 to 22 (99.8%) 

Residential From 2,711 to 5 (99.8%) 

Road, Bridge and Utility From 195 to (100.0%) 

Damages in agricultural reach No. 2 (see map) caused by floods 
that occur more frequently than once in 20 years will be prac- 
tically eliminated. The peak flows from Powdermill Brook pro- 
duced by the less frequent storms will be reduced. However, the 
extent of reduction was not evaluated because these flood events 
may coincide with backwater flooding from the Westfield River. 
It would be difficult to differentiate the damages caused by 
floods from Powdermill Brook and the backwater from Westfield 
River. Damages caused by the Westfield River in this reach will 
not be reduced by the works of improvement included in this 
work plan. 

The fish and wildlife pool in the Arm Brook site would provide 
a high-quality trout habitat, and support a considerably in- 
creased angling opportunity over that provided by the inundated 
stream segment. Some 342,500 persons live in the watershed area 
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and in the nearby cities of Westfield, Holyoke, West Springfield, 
Chicopee and Springfield and there is a great demand by fisher- 
men from these areas for a trout fishery of the type that could 
be produced in the impoundment. It is estimated that about 
3,000 man-days of fishing could be provided for area fishermen 
annually. 



COMPARISON OF BENEFITS AND COSTS 



The total average annual benefits of the structural works of 
improvement contained in this plan are $17,582. The average 
annual cost of these structural measures is $11,360. The 
benefit-cost ratio of the structural measures is 1.5 to 1. 
Benefits for fish and wildlife enhancement are not evaluated 
and, therefore, neither the cost nor benefits for this purpose 
are included in these figures. 
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ACCOMPLISHING THE PLAN 



Land Treatment Measures 

The Hampden Soil Conservation District will assist landowners 
and operators cooperating with the district in the preparation 
and application of farm conservation plans. Before construction 
begins on a structure, fifty percent of the land needing protec- 
tion in the drainage area above will be under cooperative agree- 
ment with the Soil Conservation District. 

The Agricultural Extension Service of Massachusetts will assist 
the Soil Conservation District in developing and carrying out an 
information and educational program to stimulate interest in 
watershed activities. 

The forest land treatment measures will be installed by the 
landowners with technical assistance furnished by the Massachu- 
setts Division of Forests and Parks in cooperation with the U. 
S. Forest Service. Individual management plans will be pre- 
pared for at least 70 forest landowners, outlining practical 
. measures to be applied in the immediate future to maintain and 
improve the hydrologic condition of their forest land. Other 
technical assistance is needed to assure protection of water- 
shed values and completion of the program. Included are supple- 
mental activities such as developing timber sale or operating 
contracts, laying out skid trail and logging road systems, stim- 
ulation of landowner interest and participation in the program, 
and general planning and supervision of the program. 

The Hampden County Agricultural Stabilization and Conservation 
Committee through the Agricultural Conservation Program will 
assist by offering cost-sharing on the land treatment measures 
and will encourage farmers in the watershed to apply those 
measures included in the work plan. Funds permitting, the State 
Agricultural Stabilization and Conservation Committee will allo- 
cate additional ACP funds to the County for carrying out cost- 
sharing practices to further accelerate the installation of 
these land treatment measures. The actual determination of how 
much assistance can be provided will be made on an annual basis 
and will be influenced by the needs and desires of the land- 
owners . 

Technical assistance will be provided by the Soil Conservation 
Service with funds provided by Public Law 566 and other programs, 
This assistance will be provided for the installation of land 
treatment measures for watershed protection, including assis- 
tance needed for the development of basic conservation plans on 
farms in the watershed. 
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The land treatment measures are to be installed over a five- 
year period. 

Structural Measures 

The Soil Conservation Service will provide the installation 
services to design, layout and supervise construction. The 
Service will pay construction costs allocated to flood preven- 
tion, and P. L. 566 share of the cost of construction allocated 
to fish and wildlife enhancement. 

The City of Westfield will be responsible for administering the 
contracts for installation of structural measures. 

The City of Westfield will obtain, at no cost to the Federal 
government, all land, easements and rights-of-way necessary for 
installation of the structural measures. The city will pay the 
allocated non -Federal share of construction costs for fish and 
wildlife enhancement. Provisions for public access to the Arm 
Brook site will be included in the acquisition of land, ease- 
ments and rights-of-way. No special tax levy will be made for 
these purposes. 

The Massachusetts Division of Fisheries and Game will provide 
material and personnel to practice fish and game management 
measures in the Arm Brook site. 

The sponsoring local organizations do not intend to obtain a 
Farmers Home Administration loan. 

Federal assistance for carrying out the works of improvement 
described in this plan will be provided under the authority of 
the Watershed Protection and Flood Prevention Act, Public Law 
566 (83rd Congress, 68 Stat. 666) as amended. 

The structural works of improvement will be installed in one 
year. 

The schedule for installation of land treatment and structural 
works of improvement is as follows: 



17 



Year 



Structural Land Total 
Measures Treatment 



First 


- P. L. 566 funds 
Other funds 
Yearly Total 


267,073 

49,889 

316,962 


3,000 
27.642 
30,642 


270,073 

77,531 

347,604 


Second 


- P. L. 566 funds 
Other funds 
Yearly Total 


OT* 


3,000 
27.643 
30,643 


3,000 
27 f 643 




«•* 


30,643 


Third 


- P. L. 566 funds 
Other funds 
Yearly Total 


— 


3,000 
27,643 
30,643 


3,000 
27,643 




•» w 


30,643 


Fourth 


- P. L. 566 funds 
Other funds 
Yearly Total 




3,000 
27.643 
30,643 


3,000 
27,643 




-- 


30,643 


Fifth 


- P. L. 566 funds 
Other funds 
Yearly Total 


w>*» 


3,000 
27,643 
30,643 


3,000 
27,643 




m m 


30,643 


Project Period Totals 

P. L. 566 funds 
Other funds 
Grand Total 


267,073 

49,889 

$316,962 


15,000 

138,214 

$153,214 


282,073 

188,103 

$470,176 
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PROVISIONS FOR OPERATION AND MAINTENANCE 



Land Treatment 

Land treatment measures will be maintained by the landowners or 
operators of the lands in cooperation with the Hampden Soil 
Conservation District. Technical assistance and guidance will 
be provided by the Soil Conservation Service and by the Massa- 
chusetts Division of Forests and Parks in cooperation with the 
U. S. Forest Service. 



Structural Measures 

The City of Westfield will be responsible for operation and 
maintenance of the floodwater retarding structure on Powdermill 
Brook and the multiple purpose floodwater retarding-fish and 
wildlife enhancement structure on Arm Brook. Necessary funds 
will be provided through appropriations by the city. 

An operation and maintenance agreement will be executed between 
the City of Westfield and the Federal government prior to 
issuing the Invitations to bid for the construction of the 
structures. 

Inspections of the structural works of improvement will be made 
annually and after major storms as provided for in the opera- 
tion and maintenance agreement. The Soil Conservation Service 
will provide at least one technical representative to accompany 
those making these inspections. 

The annual cost of operating and maintaining the two structures 
is estimated to be $1,200 and will consist of but not be limited 
to, the following: 

1. Remove and burn debris. 

2. Refill, smooth and vegetate rilling on embankments, 
spillways and drainage ways. 

3. Realign disposal channel. 

4. Repair damaged riprap or other works. 

5. Repair fences and gates. 

6. Maintain a good sod- cover. 

The City of Westfield will keep records of maintenance work 
performed and costs therof , and report them annually to the 
Soil Conservation Service. 
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COST SHARING 



The total project cost is estimated to be $470,176. Forty per- 
cent or $188,103 will be borne by other than Public Law 566 
funds. The remaining 60 percent or $282,073, will be provided 
from Public Law 566 funds. 

The following costs will be paid by other than Public Law 566 
funds : 

1. The cost of applying land treatment measures on non- 
Federal land amounting to $138,214. Of this amount 
$94,714 is for cropland and pasture practices, and 
$43,500 is for forestry practices. 

The cost of applying land treatment measures estimated 
to be $89,774 for cropland and pasture practices and 
$33,960 for forestry practices will be borne by local 
landowners and operators. 

State funds will provide $8,700 for technical assistance 
on forestry practices,, and tree planting stock with an 
estimated value of $840. 

Other state and Federal programs will provide technical 
assistance for cropland and pasture practices at an 
estimated cost of $4,940. 

It is expected that landowners and operators will 
utilize cost-sharing assistance made available under 
the Agricultural Conservation Program through the 
Hampden County Agricultural Stabilization and Conser- 
vation Committee. The Clarke-McNary Act and the 
Cooperative Forest Management Act will make substantial 
contributions to the program during the five-year 
installation period. It is further expected that such 
cost-sharing assistance as will be available under 
other Federal and State programs will be utilized. 

2. The cost of providing land, easements and rights-of- 
way estimated to be $35,462. This includes $3,459 
allocated to fish and wildlife enhancement in the Arm 
Brook site. 

3. The cost of administering contracts estimated to be 
$2,073. This includes $210 allocated to fish and 
wildlife enhancement in the Arm Brook site. 
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4. The non-Federal portion of construction costs allocated 
to fish and wildlife enhancement in the Arm Brook site, 
estimated to be $12,354. 

5. The annual cost of operating and maintaining the 
structural works of improvement, estimated to be 
$1,200. This includes $137 allocated to fish and 
wildlife enhancement in the Arm Brook site. 

The following costs will be paid by the Federal government from 
Public Law 566 funds: 

1. The cost of providing the technical assistance needed 
to accelerate the land treatment measures on non- 
Federal land, estimated to be $15,000. Of this amount 
$6,300 will be used by the Soil Conservation Service 
and $8,700 by the U. S. Forest Service. 

2. The cost of installation services associated with the 
structural works of improvement, estimated to be 
$72,155. This includes $7,377 allocated to fish and 
wildlife enhancement in the Arm Brook site. 

3. The construction cost of structural measures, estimated 
to be $194,918. This includes $8,645 allocated to 
fish and wildlife enhancement in the Arm Brook site. 
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CONFORMANCE OF FLAN TO FEDERAL LAWS AND REGULATIONS 



The Powdermill Brook Watershed is a tributary of the Westfield 
River. The project contained herein is a logical step in the 
comprehensive development of the Westfield River, which is a 
tributary of the Connecticut River. 

This work plan conforms to all applicable State and Federal 
laws, including provisions of the Soil Bank Act, Public Law 540, 
84th Congress, as amended. 
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SECTION 2 

INVESTIGATIONS, ANALYSES, SUPPORTING TABLES AND MAPS 

LAND TREATMENT MEASURES 



Total land treatment needs have been estimated by work unit 
personnel by studying aerial photographs of the watershed and 
by ocular observation of most of the land currently in farm 
crop production. The total program planned for installation 
over the ..five -year period was based on estimates of what the 
cooperators would accomplish if adequate technical assistance 
were available giving due consideration to the added stimulus 
from the watershed project. The acreage, number of cooperators 
and number of basic plans in the watershed area were prorated 
against the totals for the Soil Conservation Districts to 
determine the level of the going program in the watershed. 

The difference between the planned program and the going pro- 
gram determined the accelerated program which is included in 
this work plan. Technical assistance needed for the accelerated 
program was determined by using current work unit rates for 
planning and application activities. 
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HYDRAULICS AND HYDROLOGY 



General 

Procedures and criteria used in the development of the hydro- 
logic and hydraulic phases of the work plan are outlined in 
National Engineering Handbook, Section 4, Hydrology, Supple- 
ment A and other Soil Conservation Service technical guides and 
memorandums . 

The "Diane" flood of August 19, 1955, was used as a basis in 
the damage analysis of the watershed. The discharges and 
damages in the watershed were increased considerably in this 
storm by the failure of two railroad embankments across the 
valley directly upstream of the damage area. This failure was 
caused primarily by the limited capacity of the culverts 
through the embankments. These two culverts have both been 
replaced with larger pipes which subsequent studies show to be 
adequate. The effect of this change was recognized in the 
evaluation of flood flows and damages. 



Frequency Data 

Rainfall versus frequency relationships were derived from U. S. 
Heather Bureau, Technical Paper No. 29. Soil -cover complex 
numbers were computed from information furnished by the Soil 
Conservation Service and the U.S.D.A. Forest Service. Runoff 
data was obtained using the above information and E&WP Unit 
Engineering Memorandum No. 36, Hydrology No. 4. 

A monthly distribution of flood probability was developed from 
stream flow records in the area for agricultural damage 
appraisals . 



Evaluation Routing 

The runoff from the two year, twenty year, and one hundred 
year storms were stream routed to the damage areas. The water- 
shed above the damage area was divided into nine sub -watersheds. 
Synthetic hydrographs were developed for each sub-watershed for 
the three storms. These hydrographs were stream routed through 
successive sub-watersheds using Wilson's method as outlined in 
NEH-4A. The peak discharges at the damage point were plotted 
to obtain a discharge frequency curve which was used in the 
economic evaluation of the watershed. 
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The effect of land treatment measures was computed using the 
change in complex curve number by the procedure described in 
E&WP Unit Memorandum No. 34, Hydrology No. 3. 

The same three storms of the evaluation series were routed to 
determine the peak flows with the proposed project. The hydro- 
graphs were graphically flood routed through the two retarding 
structures by Method No. 2, NEH-5, Hydraulics. The outflow 
from the structures were then stream routed to the damage area 
by Wilson's Method. The future discharge versus frequency curve 
was developed using the peak flows from these three storms. 



Key Storm Routings 

The storm of August 18 and 19, 1955, was reproduced from local 
rainfall records. The recorded rainfall for this storm was 
19.76 inches in 34 hours. The sub-watershed hydrographs were 
developed using one hour increments. These hydrographs were 
stream routed to the damage reaches by Wilson's Method. The 
storm peak discharges were checked at the new railroad culverts 
to determine if the embankments would be endangered. Study 
revealed that the capacity of the culverts is sufficient to 
protect the embankments for a reoccurrence of this storm. This 
study was based upon stream hydraulics with no excessive debris 
problem or other unforseeable adverse conditions. The struc- 
tures proposed in this plan would give added protection to the 
embankments . 

The "Diane" storm was also routed under future conditions to 
determine the safety of the proposed structures. The storm 
was graphically flood routed through the sites. These routings 
proved that a reoccurrence of the "Diane" storm would not en- 
danger the structures. 



Rating Curves 

Water surface profiles were used to develop rating curves for 
the damage reaches. A one-foot contour topographic map was 
made of the floodplain from Sandy Hill Road to North Elm Street. 
Cross-sections were taken from this map. Additional cross- 
sections were surveyed as needed above North Elm Street. 
Water surface profiles were computed for four discharges from 
Sandy Hill Road upstream to the upper railroad culvert, using 
the Step Method as outlined in NEK-4A. The backwater effect of 
the Westfield River on these profiles was considered. Rating 
curve 8 were developed from these profiles . 
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Evaluation 

An evaluation series of stage versus percent chance was pre- 
pared for .each reach. The evaluation series was taken to a 
500 year frequency for the residential and commercial damages. 
The area inundated by storms up to a 20 year frequency were 
plotted on the topographic map for the agricultural damage 
evaluation. Storms of less frequent occurrence may coincide 
with backwater from the Westfield River. Therefore, no evalua- 
tion was made for storms of greater magnitude. Agricultural 
benefits would be derived from larger storms which do not 
coincide with backwater from the Westfield River. These bene- 
fits have not been evaluated. 



Structures 

The 100 year floodwater detention requirements for the two 
floodwater retarding structures were determined by the proce- 
dure in Technical Release No. 10. The maximum volume of 
storage required was based on a 55 hour and a 70 hour storm for 
the Arm Brook site and Powdermill Brook site respectively. 
These requirements were greater than those determined by 
routing the 6 hour, 100 year rainfall hydrograph through the 
sites using antecedent moisture condition III. Hydrographs for 
emergency spillway and freeboard design wers developed follow- 
ing the recommended criteria in E&WP Unit Memorandum No. 47, 
Hydrology No. 7. 
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ECONOMICS 



Damage Appraisals 

A complete damage survey was conducted within the flood plain 
of the Powdermill Watershed. Ninety-eight appraisals, keyed 
to the flood stage of hurricane "Diane", August 19, 1955, were 
collected. Damage estimates were made by one-foot increments 
below the stage of the key storm to the elevation where there 
was no remaining property damage. Damages were estimated at a 
1961 price base and converted to long-term price projections. 

Some sediment damage occurs to agricultural land within the 
watershed. This was included in the floodwater damage appraisal 
and not considered separately. 

The indirect damages were estimated to be 20% of the direct 
damages for residential and commercial and 15% for agricultural 
in accord with Chapter 3, Economics Guide. 



Evaluation 

Average annual damages and benefits were compute using rhe 
frequency method described in Chapter 3 of tivi r.-.^r>.-.r:ics Cn:!!de. 

The floodwater retarding structure a-rid the x1c<j£-,ot.qz retarding- 
fish and wildlife enhancement structure were evaluated as one 
unit because of their interdepend-; tee to a common damage center 

Residential, eornr.rcial and utility cottages were tabulated for 
each h/draulic rtach. Tboy v/e^e evaluated up to a 500 year 
storm. 

Agricultural damages are confined within Reach 2 and were 
evaluated separately. Present cropping pattern, yield levels 
and cultural practices were obtained from local farmers, Soil 
Conservation Service technicians, State and Federal market 
service a.i<i o.to'iaion service. Da-ap-goi rates were established 
by fi£te-.'.n-day it'tcvvals Zos the gro^ag ctwno.i. Mcrstury 
vaiuc3 ware computed in acoovusnee vich Economic Guide. 

Agri^tJ turr.l c'r.ri.igos ware evc.lviateri Ci-.ly up to the 20 year storm 
due to tl\e pc3sil«ie eiftzt of badewster from the Westfield River. 
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Cost Allocation 

The Arm Brook structure will be multiple purpose for flood 
prevention and fish and wildlife enhancement. Allocation of 
costs by purposes were computed by the use-of-facilities 
method. The structure provides for 8 acre-feet for sediment 
storage, 142 acre-feet for fish and wildlife purposes, and 
581 acre-feet for floodwater storage. The sediment storage was 
prorated to flood prevention and fish and wildlife enhancement 
in proportion to the storage provided for each of these purposes, 



Computation of Total Coat Allocation 



Flood 
Preven- 
tion 



Fish and 
Wildlife 
Enhance- 
ment 



Total 



1. Capacity, including allocated 

sediment 587.43 143.57 731 

2. Percentages to be used for 

joint costs 80.36 19.64 100 

3. Total allocated costs* $131,118 $32,045 $163,163 



*There were no specific costs for this structure. 



The cost of each installation item is allocated to each purpose 
using the same percentages as were used to allocate the total 
cost, as follows: 

Computation of Allocation of Cost of Installation Items 
_____ by Purpose 



Installation Item 



1. 
2. 
3. 
4. 



Flood 
Preven- 
tion 

(80.36%) 



Fish and 
Wildlife 
Enhance- 
ment 
(19.64%) 



Total 



Construction 85,921 20,999 106,920 

Installation Services 30,185 7,377 37,562 

Administering Contracts 859 210 1,069 

Land, easements & rights-of-way 14,153 3,459 17,612 

__ Totals 131,118 32,045 163,163 

Of the $32,045 allocated to fish and wildlife enhancement, 
$16,022 will be provided from Public Law 566 funds and $16,023 
from other funds. 



28 



Computation of Cost Sharing 



P. ] 


L. 566 Funds 


Other 


Funds 




Installa- Flood 


Fish & 


Total 


Flood 


Fish & 


Total 


tion Item Preven- 


Wildlife 




Preven- 


Wildlife 


tion 


Enhance- 
ment 




tion 


Enhance- 
ment 




1. Con- 












struction 85,921 


8,645 


94,566 


- 


12, 354 


12,354 


2. Instal- 












lation 












Services 30,185 


7,377 


37,562 


- 


- 


- 


3. Adminis- 












tering 












Contracts 


- 


- 


859 


210 


1,069 


4. Land, 












easements 












& rights- 












of-way 


- 


- 


14,153 


3,459 


17,612 


Totals 116,106 


16,022 


132,128 


15,012 


16,023 


31,035 


Land, Easements and 


Rights-of' 


-way 









The local organization estimated the cost at $238 per acre. 
This is an average cost per acre for all property needed to 
install structural measures. It also includes estimated cost 
of fees and services. 
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GEOLOGY 



Structure Site Investigation 

A preliminary examination of the proposed sites reveals many 
similar characteristics. Both sites are located in an area 
of intense glaciation. The unconsolidated material consists 
of till and stratified deposits of glacio-lacustrine origin. 
The till ranges from clays and silts to large boulders several 
feet in thickness. Valley bottoms range from a mantle of com- 
pressible alluvial silts and clays to sands and gravels. It 
is possible that the compressibility of materials may require '■■ 
intense investigation. 

Arm Brook site is planned to be a multiple-purpose structure. 
Preliminary geologic investigation revealed an impermeable 
layer of silts which would prevent excessive leakage. 



Sediment and Erosion Studies 

Sediment damage in the watershed is negligible being confined 
to infertile overwash and some scouring. These sediment dam- 
ages were not of sufficient extent to warrant a detailed 
survey and are included as floodwater damages. 

The Probable Soil Loss Formula was used in computing the sed- 
iment storage requirement for each structure. Trap efficiency 
was obtained from the trap efficiency curve ESNE-29 using the 
medium curve. 
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STRUCTURE INVESTIGATION 



Floodwater Retarding and Multiple Purpose Structures 

The engineering, hydrologic, geologic, and economic studies 
made of this watershed led to the selection of the two struc- 
tures described in this plan as the best solution to the flood 
problems . 

The structures were proportioned in accordance with Soil Con- 
servation Service criteria defined in SCS Engineering Memoran- 
dum 27 (Revised) and as recommended in E&WP Engineering Memo- 
randum #47, Hydrology #7. The procedures used are described in 
National Engineering Handbook, Section 5 and Technical Release #2. 



Principal Spillways 

The reinforced concrete pipe principal spillways were pro- 
portioned to produce outflows consistent with available storage 
and the downstream channel capacity. Both sites have one-stage, 
reinforced concrete risers. The riser crest for the Powdermill 
site is set at an elevation which will provide for an estimated 
50-year sediment accumulation. An opening of the bottom of the 
riser will provide for passing normal flow. The crest of the 
Arm Brook riser is at an elevation which will provide for stor- 
age desired for fish and wildlife enhancement in addition to 
50-year sediment accumulation. 



Emergency Spillways 

The emergency spillways will have a short length of level sec- 
tion, an entrance channel on an adverse grade, and an exit channel 
on a steep slope. The exit channels are straight until they are 
beyond the downstream toe of the dam. 

The emergency spillways were proportioned by the procedure out- 
lined in Technical Release #2. The proportions were then checked 
by a graphical flood routing. The stage discharge curve was pre- 
pared from water-surface profiles for various discharges. 



Field Surveys 

Transit and plane table were used in making topographic surveys 
of the two structure sites, and in running centerline profiles 
of the two dams. The topographic surveys were used to develop 
stage-storage and stage-area curves for the structural layouts. 
Profiles of the centerline of the dams were used in estimating 
earth fill quantities. 
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TABLE 3 - STRUCTURE DATA 
Floodwater Retarding Structures 
Powdermill Brook Watershed - Massachusetts 



ITEM 


UNIT 


ARM 


POWDERMILL TOTAL 


Drainage Area 


Sq. 


Mi. 


3.4 


4.6 


8.( 


Storage Capacity 












Sediment 


Ac. 


Ft. 


8 


15 


23 


Fish and Wildlife 


Ac. 


Ft. 


142 


... 


142 


Floodwater Detention 


Ac 


Ft. 


581 


966 


1,547 


Total 


Ac. 


Ft. 


731 


981 


1,712 


Surface Area 












Sediment Pool 


Ac. 




2 


5 


7 


Fish and Wildlife Pool 


Ac 




13 


.... 


13 


Flood Detention Pool 


Ac. 




56 


56 


112 


Volume of Fill 


Cu. 


Yds. 


77,200 


100,000 


177,200 


Elevation Top of Dam 


Ft. 




218.5 


202.5 


... 


Maximum Height of Dam 


Ft. 




156 


47 


... 


Emergency Spillway 












Crest Elevation 


Ft. 




213.5 


197.0 


... 


Bottom Width 


Ft. 




184 


260 


... 


Type 


- 




Earth 


Earth 




Percent Chance of Use 


- 




1.0 


1.0 


... 


Aver. Curve No. -Con' d II 


- 




68 


68 


« • «• 


Emergency Spillway Hydrograph 












Storm rainfall (6 hr.) 


In. 




15.2 


15.0 


• «• • 


Storm runoff 


In. 




10.7 


10.5 


... 


Velocity of Flow (v c ) 1/ 


Ft. /sec. 


8.0 


8.0 


.__ 


Discharge rate 1/ 


c.f , 


.8. 


3,060 


4,200 


... 


Max. w.s. elev. 1/ 


Ft. 




217.0 


200.5 


... 


Freeboard Hydrograph 












Storm rainfall (6 hr.) 


In. 




21.7 


21.4 


— 


Storm runoff 


In. 




16.9 


16.6 


... 


Velocity of Flow (v c ) 1/ 


Ft./ 


'sec. 


9.0 


9.5 


... 


Discharge rate 1/ 


c.f 


.3. 


5,540 


7,900 


... 


Max. w.s. elev. 1/ 


Ft. 




218.5 


202.3 


... 


Principal Spillway 












Capacity at E.S. Crest 


c.f 


.s. 


271 


330 


... 


Capacity Equivalents 












Sediment volume 


In. 




0.04 


0.06 


... 


Detention volume 


In. 




3.3 


4.0 


— 


Spillway storage 


In. 




1.1 


0.8 


— 


Class of Structure 


- 




c 


c 





1/ - Maximum during passage of hydrograph. 
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TABLE 4 - SUMMARY OF PHYSICAL DATA 
Powdermill Brook Watershed 
Massachusetts 







Future 


Future 


Item 


Unit 


Without 


With 






Project 


Project 


Watershed Area 


Sq. Mi. 


20.0 


w« — 


Watershed Area 


Acre 


12,825 


— 


Area Privately Owned 


Acre 


12,055 


11,906 


Area Non-Federal Public 


Acre 


770 


919 


Area of Cropland 


Acre 


1,339 


1,339 


Area of Woodland 


Acre 


7,725 


7,712 


Area of Grassland 


Acre 


1,025 


1,025 


Area of Farmstead & Urban 


Acre 


1,835 


1,885 


Area in Ponds, Streams, 








Lakes, etc. 


Acre 


260 


273 


Area of Brush & Idle 


Acre 


591 


591 


Average Annual Rainfall 


Inches 


47 


--_ 



August 1961 
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TABLE 5 - SUMMARY OF PLAN DATA 
Powdermill Brook Watershed 
Massachusetts 



ITEM 



UNIT 



QUANTITY 



Years to Complete Project Year 5 

Total Installation Cost 

Public Law 566 Funds Dollar 282,073 

Other Funds Dollar 188,103 

Annual & M Cost 

Non -Federal Dollar 1,200 

Average Annual Monetary Benefits 1/ Dollar 17,582 

Agricultural ~ Percent 10.6 

Non-Agricultural Percent 89.4 

Structural Measures 

Floodwater Retarding Structures Each 1 

Multiple Purpose Structures Each 1 

Area Inundated by Retarding Structures 

Sediment Pool Acre 7 

Fish and Wildlife Pool Acre 13 

Detention Pool Acre 112 

Watershed Above Retarding Structures Acre 5,076 

Reduction of Floodwater Damage Dollar 18,981 
By Land Treatment Measures for 

Watershed Protection Dollar 1,399 

By Structural Measures Dollar 17,582 



1/ From Structural Measures 



Price Base 1961 



August 1961 
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TABLE 7 - MONETARY BENEFITS FROM STRUCTURAL MEASURES 
Powdermill Brook Watershed 
Massachusetts 





Dollars 1/ 








Estimated Average Annual 


Average 






Damages 




Annual 


Item 


Without 


After Land 


With 


Monetary 




Project 


Treatment 
For W/S 
Protection 


Project 


Benefits 


Floodwater Damages 










Agricultural 2/ 


2,148 


1,984 


124 


1,860 


Retail & Commercial 


10,999 


10,201 


22 


10,179 


Residential 


2,711 


2,515 


5 


2,510 


Bridge, Road, etc. 


195 


180 





180 


Subtotal 


16,053 


14,880 


151 


14,729 


Indirect Damages 


3,103 


2,877 


24 


2,853 


Total All Damages 


19,156 


17,757 


175 


17,582 



1/ Price base long term price level as projected by Agricultural 
~ Research Service, Price Projection, September 1957. 

2/ Damages were not evaluated for flood events less frequent than 
the 20-year flood (see page 14). 



August 1961 
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TABLE 9 
ALLOCATION OF INSTALLATION COSTS OF STRUCTURAL MEASURES 
Powdermill Brook Watershed 
Massachusetts 
(Dollars) 



Item 



Flood 
Preven- 
tion 



Purpose 



Fish & Total 
Wildlife 
Enhance- 
ment 



STEP A 



One Floodwater Retarding 
Structure (Powdermill) 



153,799 



153,799 



One Multiple Purpose Flood- 
water Retarding and Fish & 
Wildlife Enhancement Structure 
(Arm) 



TOTAL 



131,118 32,045 163,163 



284,9 17 



32,045 316,962 



STEP B 



P. L. 566 
Other 



251,051 16,022 



TOTAL 



33^866 



284,917 



16^023 



32,045 



267,073 
49,889 



316,9 62 



Price Base 1961 



August 1961 



39 



s 



o e» 



00 



o> 



CO 

3 
00 



co 



o 

09 



o 
o 

00 



IN. ON 

o <* 



<n 



m 



o o 

o ON 

in »* 

ft n 

r-l o\ 



m o 
yO O 



C. 



OJ 



<0 
60 J3 



o < 



o 
m 

00 



o 
m 



oo 

SO) 43 
(8 > O 
BJ <u o etf 

M M JB CO 

O < <3 OS 



co 

3 



o o 
o o 



in 



vO 



to 
u 

9 

4J 
r-t 

u 



i-« «N 



5? 



40 



Saloomey Dam 




tgafi Westfield 

Note issues concerning Sherman Mill Bridge - on Little. River Road. Route 1&7 - dam is located one 
thousand feet upstream fi'oui mouth of Great River. 



Bridges 



Sherman Mill Bridge 



City/Town. 



Westfield 



Dam 



Saloomey Dam 



Name 



Massachusetts Comm Public Works 



Streets 



Route 1S7 



Streets 



Little River Road 



Water 



Great River 



tittle Miwrnm., 
-* 



l%stft#M- Ssss, 



■^ f- -""^ 



H "** - -ft 



h -«V *" W Wl&Si. ftlV "-^ «* i** \*fc 















-r e 



l^llll>X J^lll^.11 * 



Ksy if, im% 



lr 9 l s Sfslssaej, 
Little SiTep, 
l^gtCislI., Ifess,, 

!«ii-r Sir ■; 



; - - est e :>;" * ?-' ; ,„;, :e 2--*-~.^i ;i(," 



s CIS" 



-* ,4 






, ".'^If; ' " " , 1-:. \. c " : - r - ---"• ' 2- "~ c s^nc <.>*:*« 

c s- c< - " -j ;re ~s.' I 'sivsi .'.ere ;~ *s • ; 35 
■- I: - lr - , * £ .*. r ££.o;i> 1-s retiree r*i ^.*e 



, j; 



irsr*.. - - "- 1 i-vj. f'.r .:« tree i.-sc-f^ 3T t: <; 
- z •■ 11 :I"55 - .1. „3^e 3x itrrif ol . iiy kiib; c :-ied 

low, tti©refs3?e ia s#e©r4aa«€ with Section 4€ 
sf ssit Chapter 25S , it is ©rderei. that tMe stssyre ree^is- 
lasEietloas te eoispliei. with in a r«ss©£S%le Ie.agt.il af tist* 

Asy farther iaf-ormttisa esssexslag this s#fcter 
ffeisl f3B aigjr fesire will 1-e farniehet If t&is ©ffts-© spas 

COW J! CQ1M1SS2Q111S 

By . 




(Uxmmumtar*aitfr of Jfes&chusitfte 



■xmntw of Wumapft. 



ffiminly (SnmmrBnimwro 



jfeprmsftelfc, jKass. 



Shomttg 3J. gf troh ftllr r 

(Eitaitnuni 

(Shades 3&L ®rog 



August 27, 194-1 



Mr. 3. Salooraey 
Little River ItDad 
West field, Mass. 

Dear Sir: 

In accordance with the provisions of Chapter 
255, Section 45 at aeq.. of the General Lews, Tercentenary 
Edition, relative to the inspection, condition and 
safety of the dens of Hampden County, you are hereby 
notified that your den on Great Brook in Uestfield has 
"been inspected "by our Urigineur and your attention is 
called to the following conditions noted and recom- 
mendations made "by him. 

"Although repairs were made on this structure 
, couple of years ac.o , nevertheless, it shows 
considerable leakage now , which should "be 
repaired." 

Any further information concerning this netter which 
you may desire will "be furnished by this office upon request. 

Your 3 vary truly, 

'COlI. r TY COllIISSIOORS 
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Mr. Bond brought this letter in to the Commissioners 8 office 
on April 21 , 19^9. A letter was typed on County stationery 
and Mr. Bray who came in the latter part of the afternoon, 
signed it, Mr. Sullivan came in Friday afternoon and signed it. 
Mr, Staple ton could not be reached as there was no answer at his 
houa e . 



Mr, S. Salooaey 
fhe &¥®j Lodge 
93 Mala Street 
West field, Mass. 

Bear Sir? 

la accordance with the provisions of Chapter E53, 
Section 45 et se-q,. of the G-eneral laws, Tercentenary 
Edition, relative to the Inspection, condition and safety 

of the turns of Haupdea Gomaty, yon. are hereby advised, that 
the tarn belongiag to you a at located on Great Brook in the 

City of West-field, hss been inspected by our Engineer and 
join attention is called to the following conditions noted 
ant recommendations made by hiffi: 

n ln & recent inspection made of the Salooisey Dam in 
Westfield, it was found that the wooden post struc- 
ture is in a dilapidated condition. Struts support- 
ing the deck ha¥@ "been removed, ant the dam may dis- 
integrate and hreal ap at the next high water.' The 
failare of the dam say eao.se undermining and wash- 
ing of bridge piers and footings of the "Little Hiver 
fioad Bridge,, Betels from the collapse of the da® 
may eao.se choking mf of O-reat Brooi, between the dam 
location and the westfield River, causing flood and 
property damage. The dsra sho&ld he repaired iiamedi- 
stely or breached t© allow for free passage of the 
stream. n 

Any farther information concerning this satter which 
yoa maj desire will he furnished by this office apon re- 
quest. 

Toars very truly, 

eCHJBfT C0MMISSIOKSHS 



By 

"CMTfma¥" 



*/ 





M-Slfest field 

Sherman Mill Bridge 
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191 Main Street 

Greenfield, Mass., 
Feb 16, 1949 



Thomas F. Sullivan, Chairman 

Hampden County Commissioners 
Springfield, Mass. 

Dear Sir: 

An inspection of the Sherman Mill Bridge, so-called, on Little River 
Road, Route 187, Westfield, was made recently - to determine if any damage was 
sustained from the "flash" flood of January 1st, 1949* 

A wooden dam on the north side of the structure, within the limits of 
the wing walls, was found to be in a very dilapidated condition. 

This dam is known as the "Saloomey Dam" and is 1000 ft upstream from 
the mouth of Ureat River. It is a post deck spillway structure, the crest of 
which is 10 ft north of the north line of the bridge. The length of the spill- 
way is $5 ft and its height is 11.0 ft above the bed of the stream. The dam 
is in a very poor state and if it is to be maintained, it should be rebuilt 
entirely. 

The pond formed upstream was formerly used as an ice pond, but has not 
been in use for many years. Penstocks were attached to both ends of the struct- 
ure at one time and supplied water power to a grist mill and sawmill. These 
were both destroyed by fire. The grist mill burned down about 1922 and the saw- 
mill about 1930. 

The pond formed by this dam and normal working conditions covers about 
two acres. The area drained through this structure is 25 l/k square miles. A 
discontinued structvire in such condition as this one is at the present time, does 
not form a pond, due to the free waterway through, under and around it. 

It has not been kept in repair by its owner, SHAHEED S. SALOOMEY of 
Little River Road, Westfield, and the waterway has been allowed to become blocked 
with all forms of debris. It has become a hazard to the bridge structure and 
a high ilood flow might cause a washout under the bridge footings. 

It is recommended that action be instigated as soon as possible, to 
determine what disposition is to be made of the existing structure and what steps 
must be taken to correct the existing conditions. 

It is my understanding that under existing laws of this State, no dams 
of this size may be demolished without permission of the County having juris- 
diction over them. 






Li-Westfield 

2~Mr Thomas F. Sullivan 



Ma<r/men/<^fjfa#ub M&#J 



Greenfield, Mass., 
Feb 16, 1949 



If this structure is removed, it will be necessary to construct a 
stone and concrete spillway at the same location, to safeguard the present 
bridge. 

In order to prepare for any flood emergency during the next four 
montha, it is suggested that immediate action on this matter be taken and this 
office advised as soon as possible. 

Very truly yours, 



WC-t 

U-J McGovern 
H Spofford 
J E Lawrence 
H A Corr 
W W Compton 



C. B. RAYMOND 

District Highway Engineer 



Copy of this letter mailed to Philip £. Bond, Hydraulic 
Engineer for Hampden County, on February 25i 19^-9 • 



JAMES L. TISHE TIGHE & BOND WATER SUPPLY 

PHILIP E. BOND rOMCIIITIMr EMriMEEDC SEWERAGE 

CONSULTING ENGINEERS sewage disposal 

J.7^rJ .„. «89 HIGH STREET WATER POWER 

HOLYOKE 5523 „..._ 

HOLYOKE, MASSACHUSETTS DAMS 



March 11, 1949 



The Hon, The Board of County Comm'rs 
Hampden County Court House 
Springfield*; Mass, 

Attention: Mr. Thomas P. Sullivan Chr. 

I submit the following memorandum relative to the 
Saloomey Dam on Great Brook in Westfield. 

Memorandum 

The Saloomey Dam is a wooden post deck structure ten 
feet in height and forms a pond covering about two acres. 
In the recent past the pond was used as an ice pond ^ut to- 
day has. no commercial use. The Dam has not been maintained 
for some years and is in a dilapidated condition. The own- 
er, Mr. Saloomey, stated in 1947 and 1948 that he intended 
to remove the Dam for the salvage value of the timber, if 
help was available. 

Mr. Saloomey intends to remove the Dam this year and 
states that help is now available due to the mills in Hat- 
field working part time. The removal of this Dam might 
endanger the footings of the bridge on Little River Road. 

I talked with Mr. Raymond District Engineer of the 
State Highway Department, and stated to him that it is my 
understanding that the County could only order Mr. Saloomey 
to make repairs to the structure or remove the structure and 
allow free passage of the stream. 

Mr, Raymond is interested in having the dam remain in 
place at the present time and requests that no action be 
taken relative to his letter at this time. Due to the type 
of construction and the location of this dam, about 1,000 
feet from the mouth of Little River, Mr. Raymond's request 
involves little or no public danger. 

The State Highway Department wishes time to make 
further studies at this location so as to be prepared to con- 
struct a low dam to protect the bridge footings when Mr. 
Saloomey tears down his struoture. 



^uly yours, 
County Hydraulic Engineer 




JAMES L. TIOHE 
PHILIP B. BONO 

TELEPHONE 
HOLYOKB SRS 



TIGHE 8c BOND 

CONSULTING ENGINEERS 

189 HIGH STREET 

HOLYOKE. MASSACHUSETTS 



WATER SUPPLY 
SEWERAGE 
SEWAGE DISPOSAL 
WATER POWER 
DAMS 



April 21, 1949 



The Hon. The Board, of County Comm'rs 
Hampdeni County Court House 
Springfield, Mass* 

Attn: Mr, Thomas F. Sullivan, Chairman 
Gentlemen: 

Reference is made to my memorandum, dated Maroh 
11, 1949, relative to the Saloomey Dam on Great Brook 
in Westf ield. 

I have talked today with Mr. Raymond, State High- 
way Department, District Engineer. He is now inter- 
ested in having this dam put in safe condition, or 
removed to allow for free passage of Great Brook at 
this location. 

Enclosed find the neoessary letter to Mr. Saloomey 
relative to making immediate repairs to the structure, 
or removing the structure to allow for free passage of 
the stream. 

Very truly yours, 





county Hydraulic Engineer 



Enclosure: Copy of Maroh 11, 1949 memorandum. 
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ij Thomas F. Sullivan 



Charles $, Braj 



April 27* 19^9 



0. S. Raymond, Esq. 

Sis trie t liglwsy Engineer, 
Common w&lth of Massachusetts, 
19 : i Main Street, 
Sb?ee afield, .Ma ss * 



Attention; Mr, Compt.on 



Bear Mr, BayiKmcL: 



Beferenoej lorn* letter dated 
.fefermry 16, 19»9 * 



Permission to demolish the 3*tloomey ^«® *& s granted this 
date et a. meeting of the Hampden County Commissioners. 

Mr. Sh&heed S. 3alQ©s®y ©f Westfield, owner of the da® la 
question, has agreed to the couplet® removal of the dam 
structure* and* in addition, has agreed to permit th® 
€'omBoisvealtli of Hftesaohttsetts, Department of Pshlie Works, 
Divlelon of 'Highways, to resort this struoture at any time 
isrior to June 30, 19*9, provided that the removal is ac» 
cospllshed .at bo oost to the das cisner,. 

Me are enclosing for y&m* Information a eopy of a letter 
signed hy Mr. S&looaey this date with respeet to this 

matter. 

Very truly yours, 

sowtx coisxasiosias 



By. 



Chairman. 



WF/H 

Enol. 



Copy of tbiP letter mailed to Philip E. Bond, County Hydraulic 
Engineer, on April 27, 19^$. 



93 Main Street, 
Westfield, Mass. 

April 27; 194-9 



County Gommls s loners 
County of Hampden 
Court House 
Springfield, Mass. 

G-entlemeri: 

In accordance with your letter of April 22 } 194-9 
with, respect to the conditions of the 3aI.oomey dam in 
Westfteld, said dam being owned by me, I agree to the 
complete removal of the da® structure, I further agres 
to permit the Coramonwealth of Massachusetts, Department 
of Public Works, Division of Highways, to remove this dam 
structure a.t any time prior to June JO s 194-9 at no cost 
to myself for said removal. 

The removal of the dam structure in no way 
causes me to loose the water rights appertaining to ray 
land, the land owned by me as of this date, April 2J , 1 9^9 « 



Yours v ery ^ truly , 
Shake ed 8. Salooiaey 



93 Main Street, 
Weetfield, Mass, 

April 27y 19^9 



County Commissioners 
County of Hampden 
Court House 
Springfield, Mass. 

Gentlemen: 

In accordance with your letter of April 22, 19^9 
with respect to the conditions of the Saloomey dam in 
Weetfield, said dam being owned by me, I agree to the 
complete removal of the dam structure. I further agree 
to permit the Commonwealth of Massachusetts, Department 
of Public Works, Division of Highways, to remove this dam 
structure at any time prior to June 30 > 19*^9 at no cost 
to myself for said removal. 

The removal of the dam structure in no way 
causes me to loose the water rights appertaining to my 
land, the land owned by me as of this date, April 27, 19^9- 



Yours very truly, 
Shane ed S. Saloomey 



93 Main Street,, 
Westfield, Mass, 
April 2$ tl 19^9 



County Commissioners 
County of Hampden 
Court House 
Springfield, Mass.. 

Gentlemen: 

I acknowledge receipt of your letter of 
April 22:, 1949 i pertaining to the condition of the dam 
owned by me and located on Great Brook in the City of 
Westfield- 

In compliance with your request,, I will 
have the dam "breached to allow for free passage of 
the stream, within a reasonable time, as soon as the 
water level goes- down* 

Yours very truly,. 



Shaheed S,. Saloomey 



Sandy Mill Brook Dam 



O Westfield 
Also see: Dam .Report Section - Westfleld. 



City/Town 



Dam 



Name 



Water 



Westfield 

Sandy Mill Brook Darn 
Westfield City Parks 
Sandy Mill Brook 



WESTFIELD 
D21025 



SANDY MILL BROOK DAM 

D21025 

NO IMAGE ON FILE FOR THIS RECORD 



(INFORMATION EXISTS ONLY ON A FILE CARD FROM THE 
OFFICE OF THE FORMER HAMPDEN COUNTY ENGINEER.) 



Smit Dam 




1970 Westfield 

Fond near the Westfield Little River southwest of Stanley Park. 



Abutters 



Stanley Fark 



Bridges 


Horton's Bridge 


City/Town 


Westfield 


Dam 


Steven Paper Mill Company Mill Dam 


Dam 


Smit Dam 


Dam 


Smit Project at little River 


Name 


Smit 


Streets 


Granville Read 


Water 


Loomis Street 


Water 


Little River 



ANDERSON. BERNDT, ANTONELLIS & LARSEN 

ATTORNEYS AT LAW 

SS COURT STREET 

WESTFIELD, MASSACHUSETTS 

oioas 



TELEPHONE 
66S-I63S 



ANDREW ANDERSON 

DAVIO A. BERNDT 

CARL J. ANTON ELUS. JR. ^^ , - _„-. AREA CODE 4.3 

February U, 1970 



OLAF LARSEN 



Mr. George Mac Donald 
Tigne & Bond, Inc . 
211 Bowers Street 
Holyoke, Massachusetts 010UO 

Dear Mr. Mac Donald: 

Re: Smit Project - Westfield, Mass. 

Thank you for coming to my office on Monday, January 12, 1970 to 
discuss the Smit Project. Per your request I am herewith enclosing 
two (2) copies of the site plan of Mr. Smit's construction (excavation) 
of a pond near the Westfield Little River. 

As shown on the plan, he is going to construct a concrete dam on a 
tributary, the dam not to exceed two and one-half (2^) feet in height. 
The dam will have a sluice gate allowing for the normal flow of the 
stream when open. The sluice gate would only be closed when water 
was needed to fill the excavated pond to a level suitable for swimming 
from the proposed beach ares. The dam itself will not cause the 
upstream to rise in elevation to any appreciable or significant degree, 
a portion of the flow merely being temporarily diverted rather than 
contained upstream. 

As the plan also shows, the water in the pond will flow back into the 
Little River over a spillway after it has reached the desired level. 

Your tentative verbal appraisal of this project was that it probably 
would not require County Commissioners approval, but you reserved final 
determination until you had my letter rmd plans and reviewed the project. 

I would appreciate your informing me what your final determination is. 
Thank you again for your cooperation and help in this matter. 

Very truly yours, 

DAB/psc 
Enclosure 



V 



GEORGE H MCDONNELL 
PHILIP W.SHERIDAN 
EDWARD J. BAYON 

TIGHE 

sBONB 



CIVIL.SANITARY AND ELECTRICAL ENGINEERING 
INVESTIGATIONS. REPORTS, PLANS AND SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



CONSULTING ENGINEER S 



BOWERS AND PEOUOT STREETS 

HOLYOKE, MASSACHUSETTS 

TEL. JEFFERSON 3-3991 



CD Westfield 
February 17, 1970 



The Honorable the Board of County Commissioners 
52 State Street 
Springfield, Massachusetts 

Gentlemen: Re: Proposed Pond by Smit 

at Little River 

At the request of Attorney David A. Berndt, the undersigned met with 
the attorney at his office in Westfield to review a proposal for the con- 
struction of a pond on a portion of Little River in Westfield in the general 
vicinity of where Loomis Street and Granville Road merge. The site in 
question is across Little River and slightly southwest of Stanley Park. 
In relation to the Steven Paper Company mill dam at Horton's Bridge, 
the proposed pond is approximately 4, 000 feet upstream of the dam. 

I am attaching hereto, one copy of a portion of the U. S. Topographic 
Map of the Southwick, Mass - Connecticut Quadrangle. The map shows 
Little River, the area of Horton's Bridge, Stanley Park and, on the map 
I have drawn in pencil the approximate location of the proposed pond. 

You will note that Little River flows easterly, as indicated by the 
penciled arrow. 

Upstream of Horton's Bridge there is a flat area in the valley of the 
stream where Little River meanders and numerous side channels have 
formed. 

Munn Brook, a major stream which flows from the south, parallel to 
Loomis Road, discharges into Little River after the brook flows under 
Granville Road. Munn Brook joins a branch of Little River just down- 
stream of the location where Mr. Smit proposes the pond construction. 



TIGHE 

&BOND CONSULTING ENGINEERS 



As described to me by Attorney Berndt, the proposed pond would be 
entirely in excavation and there would be no dam construction at the pond 
itself. The pond would not be excavated directly in a branch of Little River 
but on relatively flat ground between the main thread of Little River and the 
branch which merges with Munn Brook. 

In order that there will be a continuous flow of water through the dug pond, 
it is proposed by Mr. Sm.it to build a small concrete wall dam across the 
minor branch or thread of Little River. This small darn, would not exceed 
2-1/2 feet in height. The dam would have a sluice gate which would allow 
for normal flow of the stream to pass the structure when open. When closed, 
the gate would divert water through a connecting pipeline or channel into the 
westerly end of the proposed dug pon. Water would overflow from the pond 
to the main channel of Little River through a small concrete spillway and an 
outlet or discharge channel. 

The only water that would be transferred from the River to the pond would 
be that portion directed into the pond inlet channel by the proposed small 
diversion dam structure. 

As explained by Attorney Berndt, little water would be impounded above 
normal stream surface elevation. The minor build-up formed would be 
only that required to result in continuous flow of water through the dug 
pond. 

I am sending you herewith, one copy of the map of the area sent to me by 
Attorney Berndt, together with the portion of the U. S. Topographic Map, 
previously referred to, showing the location of the proposed construction. 

In my opinion, the small concrete water diversion structure as proposed 
might technically be considered a dam. However, since the structure to 
be built for the purpose of diverting water to the dug pond is to be no 
higher than Z-l/Z feet, and since it is on a small branch of Mill River 
rather than on the main thread of the stream, it should not be storing 
water in a large enough quantity to be of any concern to persons and 
property downstream. 

It is recommended that a communication be sent to Attorney Berndt 
advising hiin that based upon his explanation of the project to the under- 
signed and his letter of February 4, 1970, it would appear that the pro- 
posed Smit project would not come under County jurisdiction. However, 
since the project does entail the construction of a dam which might be 
2-1/2 feet above the normal level of Little River and, depending upon how 
this concrete dam is constructed, it is possible that water might be stored 



TIGHE 

&BOND CONSULTING ENGINEERS 

behind the dam in a quantity sufficient to require County review and control, 
the property owner should provide your Board with a plan of the proposed 
concrete dam and sluice gate giving dimensions and basic features so that 
the project can be reviewed more thoroughly in the field prior to construc- 
tion. Also, the overflow concrete spillway design should be reviewed to be 
sure all ponded water is in excavation. 

Very truly yours. 



?fz M<-<iS /j n^^tlk 
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GeorgeJ-l. McDonnell J^ 

County Hydraulic Engineer 



GHM/amd 
Encl. 



GEORGE H. MCDONNELL 
PHILIP W. SHERIDAN 
EDWARD J. BAYON 



FIGHE 
iBOND 



CIVIL. SANITARY AND ELECTRICAL ENGINEERING 

INVESTIGATIONS. REPORTS, PLANS AND SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



C O N S U L 7 I iV U EN G I NE E B S 



BOWERS AND PEOUOT STREET5 

HOLYOKE, MASSACHUSETTS 

TEL JEFFERSON 3-3991 



CD Westfield 
March 10, 1970 



The Honorable the Board of County Commissioners 
52 State Street 
Springfield, Massachusetts 

Gentlemen: Re: Smit Project, Westfield 

I have examined two drawings submitted to your Honorable Board by Attorney 
Berndt showing the proposed small dam and sluice gate to be installed in one 
thread or course of Little River in Westfield near the intersection of Gran- 
ville Road and Loomis Street, and the proposed spillway to serve the pond to 
be formed in excavation. A report in connection with this project was sent 
to your Board by the undersigned on February 17, 1970. 

Since the pond to be formed by excavation will not, in the opinion of the 
undersigned, come under County jurisdiction, it is my opinion that the spill- 
way facility need not be considered for review and approval. If the owner 
changes his plan in any way whereby water is stored by damming, the over- 
flow structure would come under your control. 

The undersigned has examined the site of the diversion dam and sluice gate 
in the field. The diversion dam will store water to a depth of approximately 
30" at the location of the diversion dam. This will not create a pond of 
sufficient size to be of any concern or to endanger persons and property 
downstream under normal stream flow conditions. The structure as pro- 
posed will apparently reduce the thread of the stream of Little River from 
a width of over 40 ft. to a weir width of only 20 ft. The right side wall of 
the structure will be 6 ft. high and the top elevation will be 3' 6" above the 
weir crest. Without having complete details as to how the construction is 
to be tied into the existing topography, I predict that during high stream 
flow, the structure as planned may be washed out and the thread of the 
stream shifted to one side or the other of the structure. 



TIGHE 

&BOND CONSULTING ENGINEERS 



■ 2- 



An examination of the stream area this week showed huge cakes of ice on 
the shore at a height estimated at 5 ft. above normal water level. This 
evidence indicates to me that in flood flow time, the entire diversion dam 
may cause a sufficient restriction in the stream bed to result in increased 
velocity, side erosion and the formation of an alternate channel on one or 
both sides of the diversion structure. 

In my opinion, the owner should be warned of this possibility but I do not 
see any reason to deny his request to build the diversion structure, since 
persons and property downstream will not be endangered. 

Respectfully submitted, 

i TV 

^y #■/:■ ■ •■■■•■■...( 

George^/H. McDonnell 
County Hydraulic Engineer 

GHM/amd 



Springfield Boy Scouts Dam 



O Westfield 
Also see: Dam Report Section - Westfield. 



Abutters 



Robinson Camp 



City/Town. 



Westfield 



Dam 



Springfield Boy Scouts Dam 



WESTFIELD 
D21027 



SPRINGFIELD BOY SCOUTS DAM 

D21027 

NO IMAGE ON FILE FOR THIS RECORD 



(INFORMATION EXISTS ONLY ON A FILE CARD FROM THE 
OFFICE OF THE FORMER HAMPDEN COUNTY ENGINEER.) 



Springfield Water Works Intake Dam 



O Westfield 
Also See Dam Report Section: Westfield 



City/Town 



Westfield 



Dam 



Springfield Water Works Intake Darn 



Name 



Springfield City Water Works 



WESTFIELD 
D21028 



SPRINGFIELD WATER WORKS DAM 

D21028 
NO IMAGE ON FILE FOR THIS RECORD 



(INFORMATION EXISTS ONLY ON A FILE CARD FROM THE 
OFFICE OF THE FORMER HAMPDEN COUNTY ENGINEER.) 



Stanley Park Dam aka Gillette Fond Dam fka Parker Dam 



1966 Westfield 

Located on Gillette Fond in Stanley Park. 



Abutters 



City/Town. 



Dam 



Dam 



Stanley Fark 
Westfield 
Stanley Fark Dam 
Gillette Fond Dam 



Dam 



Farker Dam 



Name 



Name 



Water 



Stanley Home Products Inc. 
Stanley Fark Trust 
Gillette Fond 



CATHERINE L. O'BRIEN 
Chairman of the Board 




FOSTER E, GOODRICH 

President and Director of Sales 



vme 




EASTHAMPTON, MASSACHUSETTS 



Move.mb(LJi K s 19 66 



Boafid a fa County Commli>6lontn,6 

5 2 State, StKtti 

Spring {yield f Ua&& achat e,tt& 

GtnttQjmzvi ■ 

Enclo&Q.d pLza&t llnd oufr. pftlnt numbe.fi SP-C-1 935 , 
which &how& tho. e.x.1.6 ting dam and o\)2.n.(,lon) located 
on GZttntte. Fond In Stanley Va.uk, b)e.-6t{ i ltld, 
M<u & achui, <ittf> . 

SinceKdiij , 

STANLEY HOME PKOVUCTS , IMC. 
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Donald W. dahttij 
V Paint Engtne,e,H. 
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Originators of the Famous Stanley Hostess Party Plan 



Stevens Paper CcmpanyDams aka Crane's Mill Dams 




MI37 Westfield 

Upper Mill dam located on Little Hiver just downstream from Horton Bridge - Lower Dam located 
on Little Hiver . See also: "Crane and Company Dam " - Da 100 7. See also : County E.o ads Flan # ii 
Ci955) "Lower Mill Dam - Stevens Paper Co". 



Bridges 



Horton Bridge 



City/Town 



Westfield 



Dam 



Stevens Paper Company Dams 



Dam 



Crane's Mill Dams 



Name 



Stevens Paper Company 



Water 



Little River 









!"?.» ia.e.„ 



S-ff., 



§#fitiefi®i 



^ J"£ zJh*. rMh .p^ jr ....H, ^J-n. ^- ^«^ "2 "^ ^M^ 



£? S •« £,'£' 






?;r .: 1!J4 re • --Y-- 



p* v ^- ^ 



" £i\", • 



3 *J T 1 
it 1 Of 






*-s - i - 



"1: 



■*"!■ J s. ■* 



JK^-l 






, „ if Jt i&. 



ti :3 s - 









«■ k. '» J- $# % 



mm q: 3 : 



c ^ : **e 



c ut . j 1 -!. i w '"L- «£* *£'£A 



l®m?m fery fcrtily, 



"H¥T^Sm s 



ADDRESS ALL 

OOHBEBPONBeNCE to 

WINDSOR, CONK. 



THE STEVENS PAPER MILLS INC. 

DELiWABE COKPOHATIOS 

WESTFIELD, - MASS. 
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HIGH-GBADE THIN 
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December 21, 1949 



Stevens Jmper Mills, Inc. 
WestfMM^ Mass e 

la aesQ^taae© with the provisions of Chapter £53, 
S:eetiO:S 4§ et ee^.* ©f t'h© .Gene^sl Lews^, fer^etitenarv 
JiS&it'ioa, relative to the- inspection.,- eonft-itlon sad safety 
of tfee tarns of -Batapd'ea Coimty,, 'y-on -are hereby a&viett 
that your taa io'cateii-- on -Little Blver. in Westfieia has 
Ijeta iBUBeetea by our; Etigltieeif una join? attention is 
esllsfi to t lie follow lag eo-u&itions iiotM aM re-eoffisae nda - 
tioaSi seed© "by lilm: 

*%n a seeeat iixs.pe©ti©a saas sf the le»sr cla® 
l^est-^&. on- Little Hive* iit'We-stfielA., a leak 
was- aotissE at the Mes of .the .easterly stmt*- 
Eieirfc .jast a&Jaeeat- to the darn.. ?M eaith tike, 
fmek -of tli© EiMtseat oa th© iipstresia feoa s has 
slid srtft eoaa esttleae^t- 1@ apparent* fher© 
is a© evifteziee of the. earth fill being, washed 
through the leal: s fcmm-Yet. t the -issue is sizahle 
aafe: ssoelS t>e i-nvaetigatM an€ the. earth ftifee 
repair^!** 

Any fttSrther 'InforsertiQii -eo^ooernifig. this matter which 
joa may tsslre will he fursishei. !jy this office apon 
request . 

Yours very iraiy. f 



By 



Thomas F. Sullivan 




CKairlian~ 

Charles W. Bray 




William P. Staple ton 





Bee. 2» 1959 



Steveas Paper Cm. 
W«stfield, M&bs. 

Oentlens-.es; 

I» ■aecs-r&aac* wifit the pircwiaiojas ©f Chajpter 253., Sectioa 45., el seq. -of 
■lfi« G«se*-sl Law f l*rg@mteiiary Edition., relative I© -the inspection, c&m- 
&mm stsi safety ©f fits stems ©f ismgies Catiaif , y©« are beretsy advised 
■tfc&t f"*fcr Pjagear Bate afeitir flsffe&s BrMge ast Mttte River* lias bees receatly 
ifiS-peetM.ltf' «r Engineer aai ysa.r attention is called t© the fsliewimg c»~ 
#iti#as saieii ami ree^mmesidaticHU mstcle lay Mjki. 

"fie im is in g«©# caaditiaa. The left ah«*mesi* is also to ge&d 
€@»ilti©is. At the rij^it afastmeat there will be need for same pro- 
tective work* is the -sea* ftsfasre, at the ci©wiaMream face ®f the 
stone masonry where erosion h&3 m&m w-orm away the aatarsl 
s.sii. E:E-@.si®ji kas caased less of s-eil irma 'behmd the afetitiseat 
sia3«»ry at its d&w&stre&m end. H 

iiay farther iisf@ris«tti©m eeaeeraiag this matter which y©u may -desire will 
fee liarai#hei. fey this Mfiee spaa request. 

Very truly years, 

BAMPBEH COUNTY C0MMISSIOMESS 



CD Wfestfiel.4 

Aug* 3, I960 
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Tb© lisss i© fcntfleM a,re seii&duled for inspaeticm is early 
Bull asd, at that tins, yen will be notified of the results 
©f tti© iiisp©@ti©s s 

?@i*y ti^ly y©yi?fs 
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Sept. 1, I960 



Stevens P*j»r Mills., lac. 
W«:SilieM a M«ftftacbus«iiis 

Aft: D, E.. Braise, Gegssersl Masager 

Jin. f«feire»e® t@ year ssmisaaie alias af July 28* If6i ; pertaisisg to repairs 
.asi frstsctive HB9F& esmjaletsd. sa fee rigM afestsa-«st ef year Ppp©r Mill Sam 
■sear Hoxtctt'-s Bridge ss Little River im WeslfieM, fee Cesitty iiydrattUc Ba- 

giaeex mcmd^. aa lasspe.etiaa ©£ the ciasa aa&si the re-pal^ w@r& @a Weelsesclay, 
Jiagast 51, I960. 

The Cmmtj Hyirasilc Esgiseer reports fitai ttte area at aad dmsmstream of 
tlte right alxifeasat mk^r-e ike river feasts Jbad bees «a.she#, heavy riprap 
■cbiafcei is. wills smaller steite has hmm -sued i® fill Ike* area arai pr«wi«le a 
gasi. smrf«ee te f rs^esl .feiftber wasltiag ana scssr toy Itigfa. rates ©f fl@w ia 
Mtfl© Mirer. M&m, ifc« C-aaMj HyfeEatte Essg-iaeear re parts that riprap and 
feqrefeSB stsae Jaswe toeeat placed upstream @f the right a,butm«nt at the rigM 
Fiver bs»& to fill m a wasfefi area and piratecf tfc© baafe from farther er@»io». 

As existisg at S&e time @f lite iaspectisn ®» Aagast 31 , If-fci, the €@«»tj 
Byteaalie j^tgiaseex reports to »r B«air:i ftet the csiatitfss &£ ihm dam, sad 
particularly ffce sigM alssteseat, is wry satisfactory. 

We .appreciate year csaperatiae in eajtssstiaa willi this matter and jmMx aitem- 
fcioa to rep-air® eempieied .ia a w©rier»a»lifce and efficient maaser. . 

Very ir&ly years, 

BOABS) OF COUNTY COMMISSIOHEB5 



CD Westfield 
August 9. itfe 



gteeveaa Pege? Mills, Irc 
W Milt $imm 
W#iffi*ii s ktH. 

Ail: Mr, E«a, Bftgi&eeri&g Bivisi@i& 

Q«allf : s».ea: 

f feis'wiil confirm the fact feat at owjt c@sfei"ea€© ©& ghe miming of 
¥Xe#seii«f t Aagttsfc 8 S 1962, at the ljpp«* Mill relative |« the proposed 
wall Iq be eoaet'rttcfced ©a the ieft sfeutMettt of the dam, ike $ade?f Igaed 
wa» af th$ ©piaioB thsst th® •work as egalt*inpiMed i®@§ »oi cosie aMer 
County jurisdiction. The contemplated wall it to If© built est -the eatlet- 
m$ mt'mmtrf' »iTu&t^v& af the left ahutinnent aai as fee anittrM grostad 
for the' |H»|iG»e of 4iv«-*tieg water aM debris as w#ll s» Ice cate## i*©m 
the Kill $ui&ing i& time of exteeme .flood condition*. Whereat la to* 
pftit* 'the Mill Baitdiag was subjected to fhe deetruetlve force of flood 
water* the wall us propoeed will provide protection 6© the Mill Building 
in the future during esstretrae flood flow conditions. 

The wall at eointemf jiated dm® not affect ike eefety of the d*m end 

consequently, woi*ld'-"ib# outside ©f the ^rovisloite m eg* forth la Chapter 
ESS of tli© General L»w§, 

Very timly yotire. 



George H. McDoabo'U 

Cqw&y Hydraulic Engineer 
QHM/mfe 



CP ¥>eetfield 

August §, 1162 



The M©ii. the Boaard of Caauaty Commissioners 
tta«ip€©a County Coart Moss© 
37 Elf© Stye «t 
gfstegfi«!l«I f Mass. 

Ewsiesied herewith lor f&a&s islormatioa asi fife p^rpos©®, pleate fiia«i 
a ©#py M a c^mmttniestion #*st to the Eisg ta«ef leg Pi vision of the Stevene 
iSape* Mills in WeatfiaSd. ft la now plsaaed fey the Mill peraonaal to cob- 
atroct a maaoory- wall is tit* term of a itikis at and above the left afeatea©at 
of the dmm m th* upper Mill #a Little Bwm la Weetfield. The purpose 
of tMs oiaaoarv wall dike I© to divert fl©@# ftews s ice eates, «t@i3i°is s 
ate. itam being ia direct contact with the Mill ouikUag. Tbs personnel 
in the EiiiMetilag Bivisioa requested that I meet with them at the site 
grf tfas Mill t© determine whether ©r set the wori* au ©©^templated w&mM 
easa« tisie* County jurisdiction. 

Qs viewteg Ike site aud th© pr©p®s@.d. prelisaiaary drawing®, I notified 
Mr. Aea of the Stevens Paper Mill®, lac that the wall, as contemplated 

would mm affeeft the safety si the d&m a«i «on»©qae»Uy, wwairt. not c«a® 
wilhia ill© jurisdiction of Chapter 253 of the G©a«al Laws. 

Mar. ft en requested that I submit my ©jrf.»i©» t© the Officials of th<e Paper 
Mitt sad I am enclosing herewith for yotjr files ai information, & «s#py 
of my letter. The contents are self~easpl«aatory. 

¥«ry truly yours , 



Coaaty fiydrauiie Eagiaeer 
QHM/ub 



CD Wsstfield 
April 25, 19*6 



The./H^a'oar.able th : e- Board ©£ County Commissioners 
S2 : Stafe Street 
Springfield* Massachusetts 

Cfcntlemsns 

In. accordance with your commas Icatioa of Ap£ll 21, l?4o, I have reviewed 
a pla.ii. submitted Ho. your Board by fch© Stevens Papex Mills, Inc. af West- 
field, 'pias.e, -for-flasMaoard-s to ba ias tailed aer@#8 the er©st si the .dam 
located atthei|pfei*.Mill 6a Little Mw&t. The ftashboards are to b© held 
in plaee. by 1" sound- iron pine located. on 6 ft, ©enters across- -fee -e,rest ©f 
th$ dam. The pins are to be IE" in fe.ei.gM and a are to support 12" of flash- 
hoard, across the dam crest. 

Baeh flaskboard. pin will be strengthened thru the use of a 1/4" tie rod 
anchored to a 5/8" pin to be set in th@ masonry of the overflow dam. 

1. hav@ -reviewed the. design and hav© #o-n«i:la4^d : that -the f.la«-hb©a-rd* as pro- 
posed will not endanger the safety ©f the dam. The -flash-boards will pro- 
vide an additional, one f$.©t of stored water lathe pond iihov® the dam 
needed by the Industry in carrying on its ©per at tone. Ths £la#hboard$ 
will go out anderflo0d:fl.0Wve©a4iti©ns : :. ; pri€>-r to flood flow height over the 
dam becoming high enough to endanger adjacent property. 

Provided the flashboards and fHns are installed in accordance with the 
drawing submitted, to your IN&rd-, it is recommended that your Board 
approve the installation --of the p-r©.po.s#d flashboards. 

The flashboards as proposed are shown on a drawing 8-1/2" x 11" in size 
and the drawing is entitled "The Steven* Paper Mills, Inc., Westfieid, 
Mass., Proposed Flashboards, Upper Mill Dam, ©rawing #10*242". 
The drawing is dated March 23, 1966. 
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I am returning t® you. ose of the two copies of the drawing $ent t© me lor 
my review and recomsaeadafcios®. 

V©ry t^ttly yours, 



County Hydraulic Engineer 
GHM/mfe! 

Sac. 



Moi-weimh^x 16, 1964 



St©*r@©# ,{%pe.r Cemjsamy 

f ? Mill Steeel 

W ettfieM* MaasAetaas etts 

All* £agim^.@.rl.ag sad M&lateBaace $ecti©a 

la aeeoriaace with tfeg g:?wi§i©its #1 Chaptart Z$3. t Seetlsa 4§, ei »©%. ©f Ike 
Geaex&l taasis, T-e.rc#mt@im.ry Editiea, relative ta tie isapeetioa, c&mMimn 
asi gslely #1 t&e ferns of Hsxspdext Cauaty, yew* are feear&fcy advised tfcit your 
4am at £$te lewisf- imtll lm'W#@tfield .fea.ffl fee&a race-ally |ag|*e.cfce4 by our 
E&gteger sail jraiaif? attention Is csilisct fce tfe© fallowing coiMtttlsas aoted ami 
f-ec9.miB®slsfi.sag mai« by Mm. 

"Tlte csaear-ete crest cap was ssted to fee la g©od ©©million sad it© 
£la@.Ms©a3r4ii «eie as tfee crest. Water wts ftewiag ©v«r t&# erest 
©a tfee day ®£ iaspeettoa. II was mated that water still teaks f.faretigii 
the face of tfee s-l«a.® masssry :<Sam at a few place* &len§ the left 
©.fie-tMri. ml the Straefei-ls and asmr tfee feofei&m of tfe« dars. proper. 
Tki§ easiiti#a is not e-trkms. 

At the srigfet abmtmeat samt e»g.tas ©■£ csaeret« was setisi at tae 
w.ater flow line jst-t aear Ike iowsstream. ©ig# of tlie dam cfesi 
cap. The -erosiea is is the eoraer of tfee rigM atrntirisat. This 
er»sl©B is uot bmd easn&ga to r«|uii"8 .repairs .as yet t»t tits condition 
will be observed ia tbe Iwtsrs a&§ r^e&m-mesid&tiems made r ©garbing 
repairs If amotion progresses miteth farther, 

Thm stsse rad c©a€r©$@ ma-fsssary fo^mteg the left sfeatnaesi; adjaeest 
t© Ike mill was ftaiad to be o.fery. At tiws tap ©I the emba^kmeal near 
the mpstream edge of feke earth fill seat? t&& wevfca wife feaee. rspalirg 
are aeeded. Also, repairs sho^.14 'fee siaia is litis riprap apstrgsaim 
slope of tli® gmtelmest to the yiciatty of tfee wsffs mitm feaeis. The 
r@3naaiai.er of the emfeaaksieat and ttpslream si©pe was f^aad I© be 
eattsfa ctctry. " 



Any £wth©r information concerning this matter wfeich yom may desire will 
fee larmi«Ntd fey this off tee upon sreHfaest. 

¥ery tx-aiy yours, 

BOARD OF CmSWIY COMMISSIONERS 



GEORGE H. MCDONNELL 
PHILIP W SHERIDAN 
EDWARD J. BAYON 

TIGHE 
iBOND 



CIVIL, SANITARY AND ELECTRICAL ENGINEERING 

INVESTIGATIONS, REPORTS, PLANS AND SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



CONSULTING ENGINEERS 



BOWERS AND PEQUOT STREETS 

HOLYOK E.MASSACHUSETTS 

TEL. JEFFERSON 3-3991 



CD Westfield 
May 18, 1970 



The Honorable the Board of County Commissioners 
5Z State Street 
Springfield, Massachusetts 

Re: Lower Dam 
Gentlemen: Stevens Paper Mill, Westfield 

Attached hereto please find a copy of a letter to the Stevens Mills of 
Westfield and to Camp, Dresser & McKee of Boston regarding changes 
made and to be made at the dike situated adjacent to the lower mill in 
Westfield. The contents of the letters are self-explanatory. 

Very truly yours, 



I 1 

George A. McDonnell ^ 

County Hydraulic Engineer 

GHM/amd 
Encl. 



Suimyside F.aiich Dam 



1^4 a We&tfield 

Proposed interested in dam . 



Abutters 



City/Town. 



Dam 



Name 



Sunnyside Ranch 
Westfield 

Sunnyside Ranch Dam 
Hall, Fhflip K 



Name 



HF HaU&Sons 



M. PETER HALL 



HERBERT W. HALL 



PHILLIP K. HALL 



DEALERS IN 

FARM MACHINERY AND 

EQUIPMENT 



SUNNYSIDE RANCH 

H. P. HALL 8e SONS 
Telephone 1S66-M 



BREEDERS OP 

PUREBRED HOLSTE1N CATTLE 

HIGH PRODUCTION AND FAT 



POST OFFICE BOX 305 

WESTFIELD, MASS. 

March 24, 1942, 



Ghxmty Consuls si one rs t 
Hampden Comity f 
Springfield, LJass, 



Gent 1 esse e:~ 

¥111 you kindly advise me of the regulations regarding dar;ialng brooks on 
prirate paxsperty. 

We bave a snail brook on our property t which, at one tin© lia& 3 dam across 
it but has been washed o\it t and we -sould Ills "to replace It. 



Blanking you far your al 







larofe 28, 1942 



ailiip I. Hall, 
5fc'ft&:0£fiee Box 305, 

if#atf ield, Mass . 

D^sr Sir; 

In reply to joar latter of March 24t&, 
relative to replacing a &a$ across a br&ok on your 
property, .we vieh to state tbat plans and speoifioa- 
t.ios« of your proposed 4as a«gt &© f ilea in the 
SQUB.fj- CNsasiss los©r.s • ©ffiee if ttie proposed a^ 
extents say of the following dlaeitei.Q&e : 

If the area draJ&laa; into the pead f oraed 

tlieretif exceeds ©a©' square ell®. 

If tii© da® is more tlntn tsa feet in fe©igM 
a&©?e the natural toed of tfee ©trees at any 

point , 

If %h» qoa&tltj of water tfbleh tise dan is- 
pounds exeaede one slllloa gallon*. 

¥#ry tral| yows, 
0GII1TX G0M12SS10SSIS 

C/I ' Cbairaaa. 



Tek.oa.Daui 



O Westfield 
Also SeeDam Report Section: Westfield 

City/Town Westfield 



Dam 



Tekoa Dam 



WESTFIELD 
D21032 



TEKOA DAM 

D21032 

NO IMAGE ON FILE FOR THIS RECORD 



(INFORMATION EXISTS ONLY ON A FILE CARD FROM THE 
OFFICE OF THE FORMER HAMPDEN COUNTY ENGINEER.) 



Turner Falls Power & Electric Company Dam aka Westfield Dam flta Horton Dam aka Great Eiver 
Dam aka Horton Dam 




193 & "Westfield 

Dam located on Westfield Hiver at a point just below the Elm Street Bridge. 



Abutters 



Great River Mills 



Abutters 


Allen Mills 


Bridges 


Hm Street Bridge 


City/Town 


Westfield 


Dam 


Westfield Dam 


Dam 


Horton Dam 


Dam 


Turner Falls Power & Electric Company Dam 


Name 


Bush, Charles 


Name 


Qui nnehtuk Company 


Name 


Bush, Walter 


Name 


Westfield Manufacturing Company 


Name 


Phelps 


Name 


Bush, Henry 


Name 


Collins, Polly 


Name 


Bush, Enoch 


Name 


Bush, Oliver 


Name 


Turners Falls Fower & Electric Company 


Name 


Horton, Samuel 



Name Noble, Horace 

Railroads New Haven & Northampton Railroad Company 

Streets Shepard Street 

Water Westfield River 

Water Great River 




To H o }u o k c. 



BKIDG-E, 









% If'csM'^ Q *" W 






DEED FROM PHELPS TO WESTFIELD MANUFACTUIING COMPANY 

An undivided moiety of land conveyed by Horace Noble to said 
Phelps by his deed bearing date July 28th 1813 and also an undivided 
moiety of land conveyed by Enoch Bush, Oliver Bush, Walter Bush, 
Charles Bush, Henry Bush and Polly Collins by their deed bearing 
date Aug. 4th 1813 the former piece of land lying on the south side 
of the Great River and the latter on the north side of said River in 
Westfield aforesaid & is to be holden by the said Westfield Manufac- 
turing Company and their successors and the said Phelps his heirs 
& assigns as Tenants in Common with the Conditions and limitations 
herein after expressed vis the said Westfield Manufacturing Company 
and their Successors and the said Phelps his Heirs & Assigns are to 
be at equal expense in building and supporting a dam across the 
River upon the falls of the said premises and to share equal privileges 
and particularly each one is to be entitled to half of the water that 
the River may afford and the said Westfield Manufacturing Company 
their successors may improve their half of the water either in the 
Canal or from the flow or the dam on the River or at both places* 
It is however agreed that the said Philips his heirs and assigns 
shall build a gristmille and support the same in case the town of 
Westfield shall require it on account of the Ford way being flowed, 

And that the said Phelps his Heirs & Assigns shall never erect any 

or 
other mill except a Sawmill on any other business upon the premises 

that may be to the injury of the Westfield Manufacturing Company or 

their Successors in any branch of business that they may have 

previously commenced in Westfield* And it is also agreed that the 
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said Westfield Manufacturing Company and their successors shall 
never erect any Gristmill or saw mill upon the premises & Neither 
party shall ever erect any powder mill on the premises. 



WESTFIELD TOWN MEETING May ljth 1879 
Artiole 5 

VOTED: That the town oause all trees and brush growing upon 
the traot of land called Town Island lying between the old Po&assio 
road and the extreme south bank of West field Great River to be out 
down and removed and all the logs, driftwood, and other obstructions 
lying upon the surface of said traot to be removed and carried away 
and a channel one hundred and fifty feet wide to be excavated across 
wide to be excavated across the northerly part of the Island as low 
as low water below the old fordway or as low as any ledge which may 
be encountered if any before that depth to be reached any the 
material excavated be removed to or beyond the dike, and this state of 
things hereafter be maintained, 

VOTED: That the town purchase said traot called the town Island 
and lying between the old Pookas si Road and extreme south bank of 
said river provided the same can be purchased at a reasonable price* 

VOTED: That the town oause to be out down and removed all trees 
and brush growing upon and between the banks of said river below the 
Island considered obstructions and between Hortons Dam. 

VOTED: That the town cause all trees and brush growing upon the 
banks of said river within the limits of the town through the gorge 
at Mor ley's bridge, to be out down and carried away and the bank of 
said river through said Gorge within the town to be hereafter kept 
dear of all trees and brush* 

Article 6* M.B. Whiting moved the adoption of the majority report 
of the flood committee, L* F* Thayer moved to amend to lengthen dam 
thirty feet to the south and lowering it three feet with flash boards* 
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F. S* Egleston moved as a substitute that Hor ton's dam be entirely 
removed* 

The substitute of F. S. Egleston to remove the dam entirely was 
rejected. The amendment of L. F. Thayer to lengthen dam thirty feet 
to the south and lowering it three feet with flash boards was lost 
on motion of M, B. Whitney it was 

VOTED: That the town extend Hor ton's dam at Great River Mills 
in this town at its southerly end eighty feet in addition to and at 
a uniform height with the present dam provided the New Haven and 
Northampton Company shall raise its railroad bridge over said river 
one foot at its southerly end without expense to the town* It was 
also 

VOTED: That the town remove and take away and appropriate to 
its own use all or any part of the earth gravel stone walls or other 
materials lying upon the southerly side of said river easterly of 
Elm Street in this town and any building thereon standing for the 
purpose of seouring the free and unobstructed flow of water of said 
river over Horton's dam as the same may be lengthened and 

A motion to reconsider the vote when the town voted to extend 
Horton's Dam at Great River Mills in this town at its southerly end 
eighty feet in addition to and at uniform height with the present 
dam was made and the vote being taken the same was refused* 

Voted to locate and construct a new dyke in substantially the 
same plaoe as the present one except at the upper end where some 
deviation may be described - built of suitable material properly laid 
in water fourteen (14) feet wide at least on top with proper slopes 
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and when completed and settled to be at the point of intersection 
with the railroad of the New Haven and Northampton Railroad on a 
level with the top of the road bed as it shall then exist and a 
corresponding height throughout its whole length above high water 
at the time of the last flood* 

Voted to construct a new dyke commencing at the southerly end 
of the new dam ordered to be built and running westerly in a straight 
line to the intersection of the Old Dyke at Shepard Street as shown 
on the map© 

At meeting of May 17, 1879, this last vote was reconsidered and 
lost* 

The next proceeding vote was voted over again* 

Voted L* F» Boot, L. F. Thayer, E. C. Carpenter, David Lamberton, 
Hiram Fowler and A* J* Grooia committee to oarry out all votes* 



TOWN MEETING July 5, 1879 

Ratified all above votes. 
TOTED: To locate and construct a new dyke in substantially the 
same place as the present one except at the upper end where some de- 
viation may be desirable, built of suitable materials properly laid 
in water, fourteen feet wide at top with proper slopes and when 
oompleted and settled to be at the point of intersecting with the 
railroad of the New Haven & Northampton Company on a level with the 
top of the roadbed as it shall- then exist and of a corresponding 
height throughout its whole length above high water at the time of 
last flood* 
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Turners Falls, Mass., 
Nov. 22, 1937. 
Ref. #1502 

Hampden County Commissioners 

Court House 

Springfield, Massachusetts 

Gentlemen: 

We are aware of the condition of 
our dam across the Westfield River in Westfield, 
called to our attention in your letter of Nov. 
3rd. 

We have no present intentions 
of repairing or further maintaining this par- 
ticular dam, as we find the cost of adequate 
maintenance to be more than the output is worth. 

With this information in mind, 
do you care to make any further recommendations 
and is it within your province to make any 
positive orders in the matter, either looking 
to maintenance or to removal. 

Your communication was addressed 
to the Quinnehtuk Company "but the dam is now 
owned by the Turners Falls Power & Electric Co. 

Yours very truly, 

TURNERS FALLS POWER & ELECTRIC 00. 




C. F. Mosher/ 
General Superintendent 
CFM-KDK 



^u)^~y 



Ref* #1302 Turners Falls, Mass., 

July 11, 1938. 

Mr. Ralph W. Crowell, Attorney 
1200 Main Street 
Springfield, Massachusetts 

Dear Sir: 

In connection with the matter of title to 
the Allen Mill property in West field, about which I phoned 
you this morning, the following extract from a special 
committee report to the Town of West field and taken from 
the town report of Feb* 1, 1880, is of interest* 

"One of our first duties was to make some arrangement 
with Mr* Samuel Horton, in the matter of damages 
from the taking of land, buildings and power on the 
south side of the river* We agreed with Mr* Horton 
to leave the matter to the arbitration of Messrs* 
Couch, Tucker and Gilbert, three gentlemen of 
experience in such matters* Their award made 
July 9th, was, that the town of Westfield should 
pay to Mr* Horton §2500, and build for him a 
fore-bay and wheel-pit, Mr* Horton to furnish the 
penstock or iron tube connecting the same* Some 
differences of opinion having arisen in regard to 
the matter of Mr* Horton* s accepting the award, 
work on the fore-bay and -wheel-pit was delayed 
till some time in September, when settlement was 
made, and the work of putting in the extra work 
was pushed as fast as possible* In doing this extra 
work, your Committee felt that the future prosperity 
of the town demanded that the water-power should be 
developed to its greatest advantage, and that in the 
near future its development will pay the extra cost* 
We have certainly provided for one of the best water- 
powers in Western Massachusetts, and sooner or later 
the town must and will receive great benefit there- 
from* n 

It is evident from this report and from Certain 
information in the City Engineer's office that a satisfactory 
arrangement was consummated and it is also evident that the 
Town built a heavy retaining wall below the dam, whioh at the 
present time supports a substantial brick building owned by 
us* 



Mr. R, W, Orowell, Atty. -2- July 11, 1938 

The question at issue now or which nay be at 
issue,- Whioh party has the obligation to maintain the re- 
taining vail; for unless this wall is maintained the City 
dike system to the east is of no value as flood protection* 

It is for 1his reason that I have asked you to 
search the records again to see if there are any recorded 
transactions between Horton and the town whioh will have a 
bearing on this subject,, 

Yours very truly, 
TURNERS FALLS POUTER & ELECTRIC COMPANY 



C. F. Mosher 
General Superintendent 



CFM-KDK 
CC«— P«B»R«S« 



COPY 

RALPH W. CROWELL 
Attorney at Law 
1200 Main Street 
Springfield, Mass* 



July 1J f 1938 



Turners Falls Power & Electric Company 

Turners Falls 

Massachusetts 

Attention: Mr* Mosner 
Gentlemen: 

In reference to the dike in Westf ield I have gone over 
our record of the search of the title which we made in 1930 and 
also have checked to a certain extent in the Registry to find any 
agreement on record in the Registry of Deeds in respect to any 
duty concerning the dike* I find no such record* 

There is a deed in the chain of title from one Phelps 
to the Westfield Manufacturing Company in which there is mention 
of both parties to the deed being at equal expense in building and 
supporting a dam across the river, end further there is a statement 
to the effect that said Phelps, his heirs and assigns, shall build 
a gristmill and support the same in case the Town of Westfield shall 
require it on account of the fordway being flowed* I doubt very 
much if this refers to the present dike but I have not as yet been 
absolutely able to determine where the fordway is* Furthermore I 
doubt if this would give the Town any rights against you in respect 
to the present dike* 

In addition there are certain votes of the Town of Westfield 
in reference to this matter* I am enclosing a copy of the Phelps 
deed and the records of the Westfield town meeting in 1879 in respect 
to the dam over the river at the point where we are interested* The 
town in passing these votes evidently acted under the provisions of 
Chapter 249 of the Acts of 1879. This aot was passed on April 22 



Turners Falls Power & Eleo. Co. -2- July 1J, 1958 

and the town acted upon May 13 of the same year. 

I do not know whether these papers will help you or not hut 
certainly we have not found any document relating to any definite obli- 
gation of a predecessor in title to support or maintain the dike at or 
near your building on the river* I shall continue to see if I can find 
anything but for the past few days have been tied up almost continuously 
by the dike oases against the United Electric Llg&t Company* 

I doubt very much if there is amy other paper on reoord 
either at the Registry or in the Town records relating to the obligation 
of any owner of land to maintain a dike along the river* 

Very traly yours, 

(Signed) Ralph W» Crowe 11 
BIC:DHP 



JAMES L. TIG HE 

am. soc. c. e. CONSULTING ENGINEER member 

IN8T.CE. GREAT BRITAIN WNaUUIINto ENGINEER BOSTON BOC C. E. 

ENO. INST. OF CANADA CALEDONIAN BUILDING. IBS HIOH STREET ENO. SOC. WEST. MASS. 

HOLYOKE, MASS. am. a n. e. w. w. assoc-s 

TELEPHONE BB8B 
MEMBER AM. INST. OF CONSULTING ENGINEERS. INC. 

aaJ^afal™* WATER POWER INVESTIGATIONS 

SEWAGE DISPOSAL AND DEVELOPMENT 

AMALv..a l«^f .™» T-1 1 A 1 «*« DAMS * NO «*OWBR INSTALLATIONS 

ANALYSIS OP WATER July 19,1938 ESTIMATES AND APPRAISALS 



The Hon* The Board of County Commissioners 
Hampden County, Court House 
Springfield, Massachusetts 

Thomas J. Costello, Chairman, 

Dear Sir: 

In compliance with your request, I have examined the 
dam of the Turners Falls Power and Electric Company in 
West field and report as follows: 

This dam is looated on the Westfield River, at a point 
just below the Elm Street Bridge in Westfield, where the 
drainage area of the river is three hundred and sixty-five 
square miles. It is a timber spillway structure about four 
hundred and seventy -five feet in length and seven feet in height. 
The greater part of the dam rests upon a rook ledge which 
extends across the river bed from the North bank to within some 
fourty feet of the South bank of the river. At this point the 
ledge drops away very sharply, and the remaining length of the 
dam is founded on wood pijes driven into the sand and gravel 
foundation. For a length of eighty feet from the South end, 
the dam was provided with an inclined wooden apron to protect 
the toe of the dam from erosion. 

At eaoh end of the dam is a heavy stone abutment wall 
extending to a height of some fifteen feet above the crest of 
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the dam. The mill building ettaohed is located very close to the 
South end of the dam, and indeed, one of the brick walla of the 
mill is laid direotly on the South abutment wall of the dam* The 
forebays, penstocks, and water wheel pits are located in the 
cellar of the mill building* Like the South end of the dam 
adjoining, the South abutment wall and, also, at least a portion 
of the mill building, are built upon wood piles driven into the 
sand and gravel foundation. 

On June 28th last, during the high water resulting 
from a continual heavy rainfall, water from the river apparently 
worked its way into and under the mill building, undermining a 
part of its foundation with the result that a section of the 
exterior wall farthest from the river, and also a portion of the 
interior of the mill building collapsed. 

The damage caused by the washout was confined entirely 
to the mill building, and to the extreme southerly end of the 
dam. The main portion of the dam remained intact and apparently 
sustained little or no materiel damage. Within a few days after 
the partial collapse of the mill building, the owner removed a 
seotion about 100 feet in length in the middle of the dam, thus 
drawing down the pond and making a free passage for the flow of 
the river. 

As the conditions exist at the present time, the 
chief concern is not that the dam itself may give out even 
under a severe flood, for this particular type of inclined 
timber deok dam seldom fails suddenly but rather disintegrates 
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very slowly, piece lay piece, over a period of tine. The main 
problem has to do with the possibility of further damage being 
done by the washout whioh already exists under the mill 
building, especially in the event of high water in the river. 

In the oase of high water, there is, of course, the 
possibility of the present breaoh under the mill being 
enlarged and perhaps causing water to accumulate in the low 
lying diked district bordering the South side of the river. 
On the other hand, it is not probable that this will occur, 
since the river level has been lowered some seven feet by the 
removal of a section of the dam. 

At the present time the owner of the property is 
talcing down the mill building, and until this work is completed, 
little can be done toward investigating the conditions and 
planning suitable means of repairing the damage and making 
the site secure and safe for the future. 

It is believed that the owner does not intend to 
maintain the present dam, but what plans are being made for 
the future of the property is not known. 

Inasmuch as the pond has been drawn down and there 
does not seem to be any great immediate danger involved* it 
would seem that the County could defer any action for a short 
time until more information is available on the matter, or 
until those in charge of and responsible for the structures 
involved have made known what is proposed to be done for the 
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future. Because of the nature of the Westfield River, however, 
which, is noted for its sua den and violent floods, it is evident 
that some action must be taken within a few weeks to make this 
location safe and secure against possible Fall floods. 



Respectfully submitted, 
Jams 8 L. Tighe, 

B y /y<rtL*>Jb C{. J&<??f cc, 
Assistant Engineer 
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QLENN B. COWLES, CHAIRMAN 
JOHN O. MeKEAN 
PATRICK i. MAHONV 

OREN E. PARKS, Burr. 



July 23, 1938, 



Thomas J. Costello, Chairman, 
Board of County Commissioners, 
Court House, 
Springfield, Massachusetts* 

Dear Sir:- 

I wish to thank you for the copy of report 
under date of July 19, 1938 of Frank A, Doyle, Assistant 
Engineer. to James L. Tighe, on his examination of the 
dam of the Turners Falls Power & Electric Company in 
Westfield* 

I inclose herewith copy of letter of 
Charles F. Mosher, General Superintendent, of Turners 
Falls Power & Electric Company under date of July 11, 
1938 to Mr, Ralph W. Crowell, Attorney for said company, 
and copy of Mr. Crowell^ reply to Mr, Mosher under date 
of July 13, 1938, all with reference to title of the 
Allen Mill property in Westf ield whioh is now owned by 
the Turners Falls Power & Electric Company* 



Ver y truly yo urs , 




Oren E. Parks, 
OEP:S Superintendent, 

Inc. 







liovoniber 3, 1937 

.uinnehtuJc Conpany 
o/o '.I'estern • )» Co. 

infield , I r.3. . 

Gentlemen: 

In aooordanad with the provisions of Chapter 253, 
Section 45 et seq., of the General laws, Teroentenap' Edition, 
relative to wic iii.opetiL.ioji, condition and safety or the dems 
of Hampden Gounfcy, you t.ro ii'ied t ur Oam on 

.'.outfield River in k.eatfie is "been inapected by our 

ineer end your ion is oelle< to the following condi- 

tions noted and I -ions taado by him; 

b a pdia at a hm.i feet from the 

liorth a'bd'tiaant of this timber orio dam, e length 
of iy f o«*t of t 'eat is broken down 

to foot or mora. .ides the 

inclined apron protecting the southerly end of 
the dam, which rests or. vol foundet'iqn at 

4.3 point, is almost entirely broken up and 

y« It is reoomnended that these con- 
dition , .. the need of repairs to the structure, 
be brou, be attention of the owner." 

Any £ i at ion concerning this matter *hieh 

you may ftesire mill be furnished by thia office upan request. 

Yours very truly, 

■ : HS 

By 



"ChaYrmbn" 



GENERAL LAWS (Ter. Ed. ) 
Chapter 253, 



Section. 46. 



If, upon examination, the structure is not, in the judgment of the 
commissioners, sufficiently strong to roeist the action of the water under 
any circumstances which may reasonably he expocted to occur, they shall, 
with the advioe of an engineer, determine and direct what alterations or 
repairs are required to make the structure permanent and secure, and shall 
In writing order the ownerB thereof to males 3uch alterations or repairs 
within a reasonable time and the re suit a of suoh examination and the order s 
thereon shall be duly recorded by said oommiss loners. 

Seotion 47, 



If, after notioe in writing to the owner of a reservoir or dam which 
has been so examined and adjudged to be unsafe, the Bald owner refuses or 
negleots to moke such alterations or repairs as the commissioners order, they 
may, at the expense of the oounty, oauae suoh reservoir or dam to be altered 
and repaired or any pert thereof removed or the water drawn off, whichever 
they may consider necessary for the safety of life, property, roads or 
bridges on the stream below. After suoh removal, no struoture shall be 
erected except in compliance with the three preceding sections, and after 
the water has been drawn off, the reservoir shall not be fillad again until 
the orders of the commissioners have been complied, with, 

Seotion 48. 

the commissioners shall make such orders as they may deem Just as 
to the payment by the owner, county or other party or the costs end expenses 
incurred by them under the three preoe ^ng sections, end if the reservoir 
or dam was adjudge^ to be unBaf o , said costs and expenses may be ordered 
paid by the owner, with interest, from the time they were paid by the county, 
Eotioe shall be given the oounty treasurer and the owner or other party of 
the amount due the county. 

Section 49. 



Mo order, approval, request or advice of the county commissioners 
shall impair the legal duties and obligations of the owners, of reservoirs, 
reservoir dams or mill dams or their liability for the oonBe^uences of their 
illegal acts or of the negleot or mismanagement of their servants or agents, 
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JAMES L. TIOHE 

CONSULTING ENGINEER 
HOLYOKE,MASS. 

July 19, 193d 

The Hon. The Board of County Commissioners 
Hampden County, Court House 
Springfield, Massachusetts 

Thomas J. Costello, Chairman, 

Dear Sirs 

In oomplianoe with your request, I have examined the 
dam of the Turners Falls Power and Electric Company in 
Westfleld and report as follows: 

This dam is located on the Westfleld River, at a point 
Just below the Elm Street Bridge in Westfleld, where the 
drainage area of the river is three hundred and sixty-five 
square miles. It is a timber spillway structure about four 
hundred and seventy-five feet in length and seven feet in height. 
The greater part of the dam rests upon a rook ledge which 
extends across the river bed from the North bank to within some 
f ourty feet of the South bank of the river. At this point the 
ledge drops away very sharply, and the remaining length of the 
dam is founded on wood piles driven into the sand and gravel 
foundation. For a length of eighty feet from the South end, 
the dam was provided with an inclined wooden apron to protect 
the toe of the dam from erosion. 

At each end of the dan is a heavy stone abutment wall 
extending to a height of some fifteen feet above the orest of 



the dam. The mill building attached, is looated very olose to 
the South end of the dam, and indeed, one of the briok walla of 
the mill la laid directly on the South abutment wall of the dam. 
The forebays, penstocks, and water wheel pits are looated in the 
oellar of the mill building. Like the South end of the dam 
adjoining, the South abutment wall and, also, at least a portion 
of the mill building, are built upon wood piles driven into the 
sand and gravel foundation. 

On June 2Sth last, during the high water resulting 
from a continual heavy rainfall, water from the river apparently 
worked its way into and under the mill building, undermining a 
part of Its foundation with the result that a section of the 
exterior wall farthest from the river, and also a portion of the 
interior of the mill building collapsed. 

The damage caused by the washout was confined entirely 
to the mill building, and to the extreme southerly end of the 
dam. The main portion of the dam remained intact and apparently 
sustained little or no material damage. Within a few days after 
the partial collapse of the mill building, the owner removed a 
seotlon about 100 feet in length in the middle of the dam, thus 
.drawing down the pond and making a free passage for the flow of 
the river. 

As the conditions exist at the present time, the ohief 
oonoern is not that the dam Itself may give out even under a 
severe flood, for this particular type of inclined timber deok dam 
seldom fails suddenly but rather disintegrates yrory slowly, 



pleoo by pieoe, over a period of time. The main problem has 
to do with the possibility of further damage being done by the 
washout which, already exists under the mill building, especially 
in the event of high water in the river. 

In the case of high water, there is, of course, the 
possibility of the present breach under the mill being enlarged 
and perhaps causing water to accumulate in the low lying diked 
district bordering the South side of the river. On the other 
hand, it is not probable that this will ooour, since the river 
level has been lowered some seven feet by the removal of a 
seotlon of the dam* 

At the present time the owner of the property is 
trying down the mill building, and until this work is oompleted, 
little oan be done toward investigating the conditions and 
planning suitable means of repairing the damage and making 
the site secure and safe for the future. 

It is believed that the owner does not Intend to 
maintain the present dam, but what plans are being made for 
the future of the property is not known. 

Inasmuch as the pond has been drawn down and there 
does not seem to be any great immediate danger involved, it 
would seem that the County oould defer any action for a short 
time until more information is available on the matter, or 
until those in charge of and responsible for the structures 
involved have made known what is proposed to be done for the 
future. 



Because of the nature of the Westfield River, however, which 
la noted for its sudden and violent floods, it is evident 
that some aotion must be taken within a few weeks to make thiB 
location safe and secure against possible Fall floods. 



Respectfully submitted, 
James L. Tighe, 

B y Frank A, Doyle 

Assistant Engineer 



* 



West Parish Filter Dam No 1 



a Westfield 
Also see: Dam Eeport Section - Westfield. 



City/Town 



Westfield 



Dam 



West Parish Filter Darn No l 



Name 



Springfield City Water Works 



WESTFIELD 
D21034 



WEST PARISH FILTER DAM #1 

D21034 

NO IMAGE ON FILE FOR THIS RECORD 



(INFORMATION EXISTS ONLY ON A FILE CARD FROM THE 
OFFICE OF THE FORMER HAMPDEN COUNTY ENGINEER.) 



West Parish Filter Dam No 2 



O Westfield 
Also see: Dam Eeport Section - Westfield. 

City/Town Westfield 



Dam 



West Parish Filter Darn No z 



WESTFIELD 
D21035 



WEST PARISH FILTER DAM #2 

D21035 

NO IMAGE ON FILE FOR THIS RECORD 



(INFORMATION EXISTS ONLY ON A FILE CARD FROM THE 
OFFICE OF THE FORMER HAMPDEN COUNTY ENGINEER.) 



West Parish Filter Dam No 3 



O Westfield 
Also see: Dam Eeport Section - Westfield. 

City/Town Westfield 



Dam 



West Parish Filter Darn No 3 



WESTFIELD 
D21036 



WEST PARISH FILTER DAM #3 

D21036 

NO IMAGE ON FILE FOR THIS RECORD 



(INFORMATION EXISTS ONLY ON A FILE CARD FROM THE 
OFFICE OF THE FORMER HAMPDEN COUNTY ENGINEER.) 



Westfield Girl Scouts Dam 




U15O "Westfield 

Small dam situated on Munn Brook just west of 363 Loomis Street. 



City/Town 



Dam 



Westfield 



Westfield Girl Scouts Dam 



Name 



Westfield Girl Scouts 



Name 



Name 



Uber.JJ 
Gaylord, Richard N 



Streets 



Loorais Street 



Water 



Munn Brook 



Wmw&wmmt 1, X9St> 



tfestfleld Sir! Soouts 

e/« .Srs* 5*. £* Bber 
1# ifteasaisi Street 

Dear laiasit 



la accordance with t&e Bsowisioas of C&apter 253* Section %5 
et set *^ #f t&e -(Sefieral lows* OTeroeiitesary Miti0S t relative to t&e 
iiis«llss*' conditio* mM safaty of tint- dans of -HaaFdei* County .yea 
■a^e'"iiet : e# ; "M#-fisei that jm£s> ass located on Jtfflffli Sreofc in Westfield 

Mm Mmi : ^mmmg tmmB&bsA ty -.our SBgiseer, aai your atfeas$i«« is 
called' to- tip- f©ll©Mi% eotiditiens noted aaa recoBBeiidatio&s snist 
tsy Mutt 

*?%&£n f lasftboards are is gtlaee and t&e water .lovel of 

■tli© ^om& raised* soian water flow arotssd the jsopthnest* 
efly «&d of t&e daau Sand tegs sad rip ra» # toget&e? 
v$$b a baffle claio*. bsto fcaen placed e» too end of 

<$£io Sam to prolee* t&e aatiirsl ssiaJ eitteHia©iat fre» 
ieisg wasMM. MSittoml -protection to fcsep tae sand 
ft©M being wssliM amt^ £ rots the soots of trees la im 
mMiimmm mm& advlsal&e* Up rap- or el#ta bags- fxllei 
'■■with a dry 'saniMseiaefft sJaEtsre sad then laid is .pluce 
ami wet dotto* mmM orovlde good proieeiioa. there is 
little danger of losing ttje nond «®d *^*^ etfiXy at a tine 
of Mgli atresia flow ilses the flaalibc^d».sre...la. fJiaea* 
A vssnbut around' tnevideJB would j»t\SajBSge- $ersen$ . a»^ 
property draostrean* '-sines tfte pond formed im smM-tmA 
&e dam' low* tatt oneo v&shed out* the east for ■rs$»ifs 
siglit 1>8 cults Mgii* mis. condition mmiM be called 
to the attention of the ttaner -so that action issy be 
taken if they so desire** 

Any furtner inferaatlon concerning this natter union you. say 
desire will oe fumisfeei "bgr this offi.ee ns@n reenest, 

¥e^y truly yours* 

eonst Gmmmmsmm 

" ' ' ' — — ' 'cb9&r**i& " L 
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leistfieM Girl Scouts 
.c/d'Hts. J* : 3* Hber 

X$ P&g»ssfla& Sts*et 

lint. Haiis» 

saitfeftj .«»»J3 <> f5 S§ se if S^S^ ^isea that 
"me wiawwitwpaar.wi* «* ts» -fiam short* ^ teat 

a J ?h» .ad* «ki» causa -i» damage &rt©stre*«. 

tafees if they m ileii£re* w 

!« farther /in*ri*wi**rai enuwrnlaf «J *« *** ^L^Ls* , 
yen mv*i!5r» «ni *• fawlihad by ^^ office ^s **^« 

SiSSK €0ifiIIS8I*Hffi8B 



If 



H5hH3B«*& 



Pec. 2, 1959 



Rlciksird M. Gaylord 
■Xiesaaais llo*d 

■fcNtfeM* Mass. 
■ 'X/&&r Sir: 

.■gt accordance with, the provisions of Chapter 253 , Section- 45> et .*e%. of-ifae 
■'&eaer*I ^a«3» Tercentenary Editioa, t^^iye/te-tke Wpe«tt'aa* : : : *oji^tidtt, sad 
..■gaiety mi the iaxaB of fiasapslea Csunty, yott f*re feerefey ad-siied thai- y/oar sraa.ll 
: :<3^aay.«ituAt«3 o& Mmm Bs&m just -to -t&e weat of yoa-r h«e en Laoiriis-itaad aad 
. fs.rmeriy ■ listed in ear records as. .the Girl Scout Sam, .has- been- recently In* 
. *gec£ed fey oar :iS : »giis©er -and your &tteaiieM : s called to the following conditions 
noted : aad recommemd-stiom made by .-hiss.. 

tf Tais sai^ is mo^r apparently owned By 1, If.. -Gaytad. The-d$m- eon. 
sis-ts of ver&<^ .-steel- member & emending -up frssm the bed o£ 'the btmk 
ami these mete-beta £mm guides to. fiefeim'stsp ptanksY -4tl&e.tfee,'o£ 
the last inspection -iaosi of the stop p&aKs .had been reamed -iMiid''&e 
brook flowed freely thru the site oi-tfce-.d&xw The .left asatesesl .area 
b&s been washed thru sad a wide breach, exists- infhe natural -earth* A 
proper abutment should fee built at -tikis -point if the daa» is. to- fee re- 
activated. Ptius aad specifications '.of the ; prossae.d constructs -should 
be filed for review sim approval*. 

The right abutment .area aas&ad stop^sags.-.persiasseufiy yl^e-ed iitest&gli 
■-in place with earth fiil a*id- concreted -riprap. ' ; -Thie- right afcatesettt:. is- 
poorly designed &-m4 built. '■' 

Before the dam is reactivated you should comlmt the C-c^aty Hydraulic- Engineer, 

■George H. McDon-neR at Boiyofce, JEffersen 3~3 : ?91 for a diacuejien perteifiittg 
to the dam ia question And -toe proper procedure for- 'repairing. the .abnt&eatarea. 

-Any .further information concerning this mattes* which. yo« may d*#3.re will be 
tesislei by this office upon request. 

Very truly -yours., . 

HiAiEDSf couhty emmmmmmmBs 



GB Weatflel4 
Aug. 5, I960 



t rf '? 1 v 1 *«, - 4*^fl« 4 

-«■«. :. * ;wioi*S: 

i u",--»-» : i^ n^dL' t-~» "f> ^ /■^j*n , 3 coissrjinlcatUm c.nU x;© aiy tele* 
>>".*; * • "II t'/ you, iti'acnaanil^ik witr* voui- *'4quest uhat you 

*;■ .-2i^r&*, to install jflas-U'a'Ms uoroea Murm £?ook, at the 
r.L"« -* r* *. jreopj^y '*; *■><■$ ^'i** Id* 

i-fii «1~1 wte in sas- i.*„?s* ?fccaG*ap**, Section ^-, tnat dans 

13.1',^, --crlilii Sii« Z^&.;, o*.w il . jC iw cdiistr'Ut.'w^ t»:* aaterlally 

&;„:., -i ratil p3«*«5 r-xA 'Byacl^tc&tlotiB of t.**v Wvf-oaai wsrk 
'„'.*■ i trior* i'ileJ with dis-t &;% j?ed &^ «ie **^U3^-. « aii.ssi^iiera.j 
^■* ,,'.4 Ci/'in^ ::hS5?^ .*«■**• »::.. *atea* 3ftn& %u *M»ve teen 
f-a^l unsntisfaatory <m& in n>^cl of repairs to im®% gosci 
Jvirawin ani structure! »c:n.Jarda, ahoulu no* m &3tivatecl 
-v ^pfiXr^d until the repairs ^ as propose i, -cu^ :jagv«i #e plans 
";. JK^iC'lcasiona tort &-r* <«13$ vith on 1 '-ppi*o r <sa >y the 
County Cvtefiaissioiwi*'!. 

You will alto note la Seetion 44, that the *ix(&) aeetdons 
having *© i© with dan*, applf to 4s» that fall within any 
one of three categories, eiie of union has to #o Kith the feaia- 
agn area* tinerever the ctmlnag® n»a is a«|uai to ©r greater 
than one square nlle, the daw is eonaidarea' to fea under County 
jurledletlon by the Stat® few* 



lifcerea* the anal I 4sm ©a Mpaa Break m% your property storee 
a negligible quantity of water, the a true tore la in aweb a 
stete that if flaeftboards nitfi stoplegs are is place, in tine 
of" naje? atom runoff a, the ehannel of the a trees night fee 
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CD tfestfield 

tag* 5, I960 



#t«eyte^ %© tl» left ©r right of tiae itbiafeitetit, areas asci tiias 
do daaage to adjacent natural soil ©a either or both banks. 
Asutaant aontttpuet&m s&euld fee greatly laproved before the 
stun Is a«$ivated agftUu 

..«.- ii^v '.;„":ia^ «o^*U «*^ ^ij^sa iu aitvAsa y©n la etsaeetiea 
. . :<*£..* <si»«i?,r» /l^^y c*« ~aot /iesifcate fee ©mill **p©ts «s if 



fery fcjpuly y&ttrs 



Seorsge'K* Ma&oistall 
County Hydraulic fiaglnser 



Hov. 3S S I960 



Bicisari.fi. Gayioxd 
I^s«fiis II sad. 
W<e*t&etd, Ma* 9. 

Bear Sir; 

.la »ee#i3ias.c;© wifb Ifee ^fQ^isisas ©f Cbap-tef 2S3, Section 45, el s«f. of the 
G«aeral laws, Texeemtsaarf .E.#aisa, relative t© lit® ia*pec£i©a. s css#iti#a 
aad safety #f. tfas 4sasa« of Hampden €#«t.j» yss are tier® by advised that y#u.r 
small iass sttta&fed as Mssa B-rsos jsst. to the west of yaar 'tame @s l^sausis 
S--©ai :astf .ferjEBtearly listed ia #a.r ree@r€s -as He Girl Scent Bass.* has been 
recesftf smapeelei by aar Engineer aisi year atteatiGS i« called, ts tfae follow- 
ing e@aiiti9®g &@$&d and .reesmmesdatlaas m«© by Mm. 



H *Tlsi;s d&m is la ilie same general cmmMtmm st» reported a, j car ago. 
T&e left afeaiiaeat area, is wasted out.. S@Eie #t©p l©g.s are still la 
place witMis tfee limits of the bed ©f Ute i*iteasa . Step legs is t&e 
cesfcrai seetfes al the dam late bees resisted to aitow f@r passage 
of tke flow of fine stream. If lk.e €ass is ts fee maiataiaed as as 
acts we stFisctar e 5 it shoals! fee repaired, sad placed in g©a& csa- 
dltiesi. ia aeeaxdaaee wills plans asti. »peciHcati®ss filed with j&mx 
Board. ' ! 

T&e dam as existing aad as im sse ia jreeest years daes sol £«s»titutu5 any 
great danger Is perasas and. praperty do'sssstream. Bsrweire.S', is strict 
aecsrdases mtfe daapfer 2S3 ■©£ the General Law? «f Massaetasstts, the 
structure does -cam-e sader Cotp&ij jurisiietiiiia ail sfee-tiM be a safe dam. 
As asw exiMimg-, fee -structure caa be washed mst ar©«s# -fee left &m&, ssi 
smder certaia e©Bfiti@BS , a»urf the rigM e»§. Siae© jmm ©wa fee yig&t end, 
■damage t© property -wesM ast resa.lt is any legal aefeiea !>ra»gM agaiast y@u. 
Hewever, damage s%m&md fte left ©ad Willi apparently ■&£.€« t© psr@pei$y 
not owaed by ysa. C©asei|eeatiy, aiateteaaa.ee aad <jp«rati<m &£ a dam mm 
MeiB Break steaM saly fee dsita if t&e.dam meets g&&d eagiaeertsg asi. 
hydraulic reqaire-iE.©ats. 



,2- 



If yoe wisk to coatioiie la ope irate this asiall &&m ©a Maaa Br@«3k» it weald 
h® well ts disease tfee a&sfteir with, the CosEtty Hydraulic Sngtoeer aasi re- 
ceive Ms advice an to h#w imparovameafcs #lx#i4«i be mMe to Hie left afoiit- 
eeest ta prevent fuaj p#§siMiity af waaiiisg ©at o£ tiie abutment area. &nd re- 
.gtiitiag damage t© property .adjacent ts sad d@wsftream &f tfc,g stiraeftira. 

The advice aad ajsgistaij.ee of the ConiaSy Jiydyauiic Engineer will be made 
»aii&M© to y#ti by litis Be»ri a.s a « rifle© M Kampiea County. 

Any fus-ther ialerip,*ti©ii ean^-Bwming this matte y whifife y©^ may desire will 
be larBished by fltis Mfiee ap©K reqaest, 

Very truly yours, 

BOAS© OF COUNTY COMMJSSIOlfEBS 



363 Lo oi ril s St. 

^jp^-nfp ^gy .das s 



UiY n L 
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Mr, George II. McDonnell 
County Hydraulic Engineer 
Hoi yoke j Kass. 



Dear Sir: 



i letter dated Dec. 2, 1959 from the Hampden 



i nave s 

Oountu Commissioners in regard do a 



363 Loomis St., Westfieid* 






I did not contact you as 1 thought 



vgs not wo r 'th the bother and expense to 

" ' le- 

iu „ -., ..- !--,,-. /-, v-, -,-i-F i -f- "K o ^ 1 <"" rs c? 7* p- p 1 3 p c; + h A . 



repair* Since 1 received the 1 *>'■ 



etter no pi. anks 



H.G1* 



lever the former pond is missed by the neighborhooo. 



sed it for a paddling pond. Another 
.d nothing afeout the dasi was 3 I do no~ 
own the land the other eide of the cam, 
a;a\re me verbal permission only. 



reason that 1 d* 



The owner 



Thl s dam has been here for many years, having oeen 
built dt the Girl Scouts. When activated, I had 



feet of planks in tne Can. day i 
;ur -Demission to put in half of this or about 
?t to hold bad 
earance and for the kid; 



arroi'oxiraately four 



rxav e 



two feet, 



1 little water for 
;o wade in? 



UJ.J/ 



ears, 






v./ \~.^»-< 



Richard, lid G-aylord 



Westfield City Parks Dams fka Cunningham Dams 




1^33 "Westfield 

Four Dams Located on Pond Brook. 



City/Town 



Westfield 



Dam 


Westfield City Parks Dams 


Dam 


Cunningham Dam No e 


Dam 


Cunningham Dam No l 


Dam 


Cunningham Dam No 3 


Dam 


Cunningham Dam No 4 


Name 


Westfield City Parks 


Name 


Booth & Company Inc 


Name 


Cunningham, William 


Water 


Pond Brook 



M-i^ ^T j[ I 3 J., w ■%£■'*$ ? 
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1 1 



-i, i- 






tti 
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Bsii Id. £ - m lt% east sMtsest af this 4am, 
©epacielly tirafc cart ssw&stree.ffi from tlie cr-est , 
Is Is f#or ©oslitias set ia ts»f«r of eslle-p si fig. 
fills 8%-atmeiit stouM t>e retsifet si.fi uste sirtla/ 



Kay -17, 1933 



Boo tb. & Coiapeny, Inc., 



Das F© S f^o-i «=■*■*=■ emFsp] !©■« clseei ta tfat 
top\f tfa« e:V':;. ^ ; T: - : E ,^' ;: ..-; ;* -:^>» 
mended that ;rece :ot .1 s«? '5 ?*-_*. - /-- - ** 
top of the e->'_ -s.'\-''. -;- ^; ^; ;= ., 

in the eppro c -• v s** *" 3 ' '-*-* 

est down sb4 elesusci saw* 



. t j 



r - 



* c 



e „ 3 i : - ~ 3-d . 

r 3 *. - ' " • ' --- ■ 3- - * -:-a 

- - j . . 

*ot* therefore, in accordance witfe Section 46 
of stid Cfci F t«r £63, it is ordered thst t&e sT^ys reco»- 
«efid#ti<ms be eo*pliefl with in a ressanabic l«c«vh »x time, 

tr. 7 -furU-^r information concert ir.g this matter 
S desire will fee furnished by this offl.ee ^P©fi 



itfaieh. I'sm jssj 



Ycmrs Tf a n»- truly, 



Ch&irffl«». 



ley ML, 19** 






Itars T«ry fcralj. 

emmti mmmmmam 











241 Westchester Ave. 
Mount Vernon. N. y. 
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Westfield Hiver Realty Trust Dam 



igafi Westfield 

Dam located on Westfield River. 



City/Town 



Westfield 



Dam 



Westfield River Realty Trust Darn 



Name 



Agan, A J 



Name 



Westfield River Realty Trust Company 



Water 



Westfield River 



TELEPHONE CONNECTION 

A. J. AGAN 

REAL ESTATE 

ALL FORMS OF INSURANCE 

COOLEY BROS BUILDING 
WESTFIELD. MASS, 
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Westfield River Watershed Association Inc 



i960 Westfield 
Watershed advocate.. 



City/Town 



Westfield 



Name 



Westfield River Watershed Association Inc 



GEORGE H. MCDONNELL- 
PHILIP W.SHERIDAN 
EDWAFHHJ. BAYON 

TIGHE 
iBOND 



CIVIL..SANSTARY AND ELECTRICAL ENGiNEERING 

INVESTIGATIONS, REPORTS, PLANS AND SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



CONSULTING ENGINEERS 



BOWERS AND PEQUOT STREETS 

HOLYOKE, MASSACHUSETTS 

TEL. JEFFERSON 3-3991 

CD Gen. 
July 12, I960 



The Hon. the Board of County Commissioners 
Hampden County Court House 
Springfield, Mass. 

Gentlemen: 

Eeference is made to the communication of July 7, I960 sent to you 
by Howard Mason, Jr. of the Westfield River Watershed Association. 
The undersigned was not able to attend the Water Resources Com- 
mission Meeting held at Woronoco on Monday evening, July 11. Pre- 
vious commitments prevented by being in Woronoco. 

Mr. Sterling, Engineer for the Water Resources Commission, stopped 
in to my office on Tuesday morning, July 12, to discuss the work in 
general of the Association, and to request certain information in 
connection with existing dams and bodies of water in the valley of the 
Westfield River. I have agreed to give Mr. Sterling this information 
and will review my records pertaining to dams and bodies of water 
so as to compile facts and data for use by Mr. Sterling. 

Very truly yours, 





Jl 



McDonnell 

,ty Hydraulic Engineer 



JHM/mb 



P. O. BOX 232 HUNTINGTON, MASS. 01050 TELEPHONE HUNTINGTON 667-|Sffl3646 

October 31, I960 






Dear '"r« ■Hta'Di-eton: 

You and your associates are hereby notified of and invited to attend an 
"information meeting '.' at which projects now under consideration for de- 
veloping and conserving the water and related land resources of the 
Westfield River valley -will he presented and reviewed* The meeting will 
be held at: 

,- : ?:30 P.* JU, Thursday, November lit, 1968 

Westfield -Junior '.High School, West Silver Street, Westfield, Mass. 

The projects :under consideration include a network of large and small water 
impoundments ^extending from Ashfield and Savoy on the north to Westfield on 
the south j^from -Chest erf ield on the east to Washington and Becket on the 
west. There ;is; scarcely a community in the Westfield River valley whose 
future willlhot /he- affected by this program as presently outlined and due to 
be incorporated -soon in the nearly completed Comprehensive Investigation of 
the Connecticut River. Basin's Water and Land Resources. 



Among the objectives , in this far-reaching project, in addition to more flood 
protection, arsj^jnaintenance of more uniform flow in the main river and many 
of its tributaries^ .development of the region's recreational, resources, in- 
cluding imp6up^e)it.'.;of:;-marry.. : -ii»re hundreds of surface acres of recreational 
water; improving Sthe. -quality - temperature and cleanliness wise - of water; 
providing more favorable fish and wildlife environments. 

Presentation of these. -plans -will be made by Joseph L. Ignazio, Chief, River 
Basin Planning and William F. McCarthy, Jr.,- Chief, Environmental Resources 
Section of the Corps of Engineers and John L* Hull., Soil Conservation Service, 
USDA, Representatives of interested state, county and regional agencies are 
invited to attetid. 

The Westfield River Watershed Association, whose objectives include "the 
restoration and conservation of the natural resources of the watershed", 
is sponsoring this meeting as a public service to the community it Is 
organised to serve. 

We look forward to seeing you and your associates the evening of November llith. 



Sincerely yours, A 



Weston E. Shepard, Jr., President i/ . 
WBS:jpv 
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Y M C A Dam 




1970 Westfield 

Dam formerly the property of Howard Smith and located off Northwest Road in Westfield. 



City/Town 



Westfield 



Dam 



YMCADam 



Name 



Young Men's Christian Association 



Name 



Smith, Howaid 



Streets 



Northweast Road 




(Hfimmmtirt^altlr af $aiB$.m\xv&\>li* 






W5 



j&pmtgfielfc, jiHass. 



fl&ffitt tff % 



Stephen A. Moynahan 
Chairman 



June 17, 1970 



Young Men's Christian Association 
67 Court Street 
Westfield, Massachusetts 

Gentlemen: 

In accordance with the provisions of Chapter 25 3, Section 45, et seq. 
of the General Laws, Tercentenary Edition, relative to the inspection, 
condition and safety of the dams of Hampden County, you are hereby 
advised that your dam, formerly the property of Howard Smith and lo- 
cated off of Northwest Road in Westfield, has been recently inspected 
by our engineer and your attention is called to the following conditions 
noted and recommendations made by him. 



"The embankment of this small dam is in fairly good condition. 
All brush growth occurring on the top and on the downstream 
side of the darn embankment as well as along the toe of the dam 
embankment, should be cut down, A good grass turf should be 
developed in the areas where brush is now growing. 

The toe area of the embankment is fairly dry. 



The main spillway was o.k. and operating, 
was at the crest of the spillway. 



Water in storage 



The flood flow spillway at the left of the embankment needs 
maintenance. All debris, the broken footbridge, logs, etc. , 
should be cleaned out of the spillway channel." 



The recommendations contained in the report of the County Hydraulic 
Engineer are self-explanatory. 

Any further information concerning this dam which you may desire will 
be furnished by our office upon request. 

Very truly yours, 

BOARD OF COUNTY COMMISSIONERS 



Westfield City Water Dams 




O "Westfield 

Westfield Water Department Dams as follows: 

Montgomery Reservoir Dam - Montgomery 

Tekoa Reservoir Dam - Montgomery 

Granville Dam - Granville 

Winchell Eeservoir Dam - Granville 

Jap he t Reservoir Dam - Granville 

Fire Protection Dams -Arnold, Wells Mills & Strong Dams 

Also See Dam Report Section: Westfield 



Dam 



Fire Protection Dams -(Arnold, Wells Mills & Strong Dams} 



Dam 



Tekoa Reservoir Darn 



Dam 



Montgomery Eeservoir Dam 



Dam 



Granville Dam 



Dam 



Winchell Eeservoir Dam 



Dam 



Japhet Reservoir Dam 



INSPECTION OF THE 

WESTFIELD WATER DEPARTMENT DAMS 

Made September 7 5 19 55 

By G. H. McDonnell 

County Hydraulic Engineer 

MONTGOMERY RESERVOIR DAM in Montgomery ; (Earthen Dam) 

The maximum height of water on the top of the dam 
during the flood of August 19th was 1 foot more or less 
above the top of the earth section of the dam. The down- 
stream edge of the top of the earth dam is protected by 
a field stone masonry wall constructed partially with dry 
masonry and partially with cemented masonry. The water in 
rising over the top of the dam was prevented from freely 
running down the front face of the dam by the wall except 
in areas where the water passed through the masonry wall 
because of the dry joint condition. 

The spillway has an approximate width of 20 feet 
and is equipped with flash boards 15 inches in height. The 
flash boards were apparently on the dam at the time of the 
flood. • Flood waters in rising over the dam passed around 
the right side of the dam. The water then ran over natural 
ground through a wooded area and down the right valley bank 
into the brook near the gate house. In so doing, the water 
washed out the fill on the top right end of the dam. This 
fill apparently was placed when the dam was raised some 
years ago as a W.P.A. Project. The washout exposed the till 
or clay-like core and also exposed a masonry core below the 
till to a depth of approximately 5 feet below the top of the 
dam. This impervious core stood in good shape and shows 



Page 2. 

little sign of damage . 

The downstream slope of the dam shows minor earth 
washes and slides at three locations caused by washing of 
water that passed through the open spaces of the dry masonry 
wall in sufficient volume to cause the wa shouts. None of 
them are dangerous to the structure and only require minor 
refilling, loaming, and seeding. 

In considering repairs and improvements to the dam, 
consideration should be given to providing additional spill- 
way capacity. This capacity could be economically construc- 
ted on the right side of the dam in the area where the small 
wash around the end took place. This could be a wide swale 
spillway, short in length, discharging to the stream bed 
directly below the dam in the vicinity, and just downstream, 
of the present gate house. 

The masonry wall along the top of the dam at the 
downstream edge proved itself a definite asset in prevent- 
ing major damage to the earth embankment. This wall should 
be examined carefully to be sure that there is no undermining 
or misalignment because of the flood waters and the wall 
should be maintained in good condition for protective purposes, 

TEKOA RESERVOIR in Montgomery ; (Masonry Dam) 

The Tekoa Reservoir Dam was overtopped along the 
length of the stone masonry. At the left abutment the water 
washed around the end of the masonry dam but did not eat 
through the soil except below the front face of the masonry 
wall extended. Underneath this area of washout there is 
solid ledge at about the elevation of normal water level in 



Page 3. 

the Reservoir. This ledge extends upward into the left 
"bank so that a complete wa shout and loss of the dam due 
to wash around this end is not likely to occur. The wash 
of water around the left end, however, did damage below 
the dam in the soil overlying the ledge and formed a large 
gulley that exposed the pipeline leading from the gate 
house at the central part of the dam to the City of Westfield. 

The pipe as exposed is just above natural ledge and 
is now covered in part by boulders that have been washed in 
by the flood water. 

The top of the right side of the masonry dam is at 
a higher level than the rest of the dam. While the dam to 
the left of the spillway notch was overtopped by about 2 
feet of water, on the right there was little overtopping". 
This overtopping might have been in the neighborhood of k 
inches or 5 inches at the most. The overtopping was: suffi- 
cient, however, to cause a washout in front of the masonry 
wall in the right valley bank. There is no evidence of 
ledge in the right bank at the washout, however the washout 
does not extend to the bottom of the masonry nor into the 
right bank deep enough to show the end of the masonry. Thus 
the right abutment may actually be ledge. 

Recommended repairs would include the protection of 
the pipeline from boulders and stones by the covering of the 
pipeline with a sandy gravel. Also, the filling of the 
washout on the left bank. The washouts just below the 
masonry dam probably could be filled by either using material 
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from the right bank at a point further downstream, or, 
since there is sand and gravel washed into the reservoir 
from upstream and in all probability the reservoir will be 
cleaned, this material could be used for general fill pur- 
poses. 

It is felt that added spillway capacity is not 
absolutely necessary at this structure. The right bank 
could be better protected from overflow by providing a 
slight increase in height of the masonry at the right 
abutment, say to a foot or 18 inches above present level. 
This would require a check of the stability of the masonry 
dam for this added height. By raising the right side of 
the masonry it would be possible to eliminate the proba- 
, bility of overflow along the right bank. Overflow along 
the left bank in times of extreme storm could be tolerated 
insofar as the safety of the structure is concerned, because 
of the natural ledge condition. It would be advantageous, 
however, to do protective work along the left bank at the 
washout location below the dam. Should a storm silimar to 
the one of August 19th or one of greater intensity occur, 
the danger of losing the main pipeline would be eliminated. 
Any work that is done on the left bank should be done not so 
much as to guarantee an increase in overflow capacity of the 
dam for structural safety, but rather to guarantee protec- 
tion to the pipeline leading from the gate house to the city. 

Downstream of the masonry dam there is an undermining 
of some stone work in front of the main masonry portion of 
the dam. This is undermining of an apron placed following the 
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1938 flood to deflect and direct overflowing waters in such 
a way as to prevent washing out the soil below the dam. It 
has nothing to do with the stability or safety of the dam 
and the undermining of this masonry is of no major import- 
ance regarding the safety of the structure. 

GRANVILLE DAM in Granville : (Earthen Dam) 

From measurements taken on the 60 foot spillway, 
the height of water going over the spillway at the peak of 
the flood was about 7 feet. Looking downstream from the 
spillway into the narrowing portion of the spillway chute, 
it can be observed where the water entering the narrowing, 
portion of the chute or channel jumped to the left and over- 
flowed onto the bank behind the left wall. Because of the 
channel design and the high velocity of flow, the change in 
direction of water after it passed over the crest of the. 
spillway was such as to cause the water at the peak flow to 
leap the wall and wash the dirt from behind the wall* 

It is apparent from observing the depth of the wash- 
out that the foundation of the chute was nearly exposed* 
Further washout to any extent could cause failure of the 
spillway chute. Serious consideration must be given to the 
hydraulic design of the curve at the narrowing portion of 
the chute just below the spillway, so that \-rater will not 
jump the chute and wash behind this left hand wallo 

Downstream of the spillway at the point approaching 
a right hand turn in the chute, the left wall of the spill- 
way failed, perhaps due to overtopping and undermining:* 
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The entire natural soil to the left of the spillway chute 
for nearly 500 feet more or less downstream in the valley 
has been washed away and a vertical bank of natural earth 
in the direction of the dam exposed that approaches 30 to 
kO feet in height. The washout is huge in proportions and 
defies word description. It must be seen to be appreciated. 
The washout extends in depth to natural ledge and the spill- 
way chute is entirely broken and disintegrated. The entire 
left wall of the chute for 200 feet more or less is gone, 
and a major portion of the bottom is broken and fallen into 
the washout. The right hand wall has collapsed inward and 
an earth slide behind the wall has removed the support from 
behind the wall. 

The distance of the washout below the toe of the 
dam is approximately 150 feet more or less. However, a 
continuation of the condition at the spillway as existed 
on the 19th could cause a further eating away of the bank 
in the upstream direction to finally reach the toe of the 
dam and cause complete failure of the structure. 

It is essential that when redesigning the spillway 
chute consideration be given to its ability to properly 
withstand high flows and that downstream of the broken 
end of the spillway now discharging into this tremendous 
washout, protection be placed on the left side of the wash- 
out and against the natural soil that separates the washout 
from the toe of the dam. Redesign of the spillway just 
below the crest is needed for smoother hydraulic flow 
conditions at the narrowing section. 
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The old spillway chute downstream of this complete 
broken section at the right hand curve could be abandoned. 

A downstream gate house is located just below the 
toe of the dam. At the present time boulders and gravel 
washed from the spillway wa shout are against the building 
and about 2 feet above floor level. The end of the discharge 
pipe from the reservoir is lost under the mass of boulders 
but water bubbles up through the boulders and flows on down 
to the stream below. 

It would seem that any reconstruction of the spillway 
channel should provide enough protection on the left portion 
of the new spillway chute to prevent further discharge of 
water in the general area of the lower gate house. Also, 
this protection should be carried down far enough to guarantee 
that no water would ever again come close to the toe of the 
dam and thus endanger the structure. 

Water did not come within 100 to 150 feet of the 
toe at the closest point, however, a continuation of the 
storm as occurred on Friday, August 19th, could conceivably 
cause a washout to continue back of the toe of the dam and 
result in the ultimate failure of the structure. 

At the bottom of the old spillway chute the rampaging 
waters from the washout were turned to the right and ended 
up in the normal channel. There is a ledge outcrop with a 
vertical exposure across the valley at the left and just 
below the end of the spillway chute. The water flowing; 
down valley to the left side of the spillway chute was 
diverted by this ledge outcrop back to the channel. From 
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here the water followed the ordinary course of the brook 
on downstream. 

Damage to the spillway chute at the lower section 
was negligible insofar as the chute itself is concerned. 
However, on the left side all soil is stripped to the bare 
rock from behind the chute wall and the chute wall stands 
bare, with no back support. It is .surprising that the wall 
withstood the force of the waters. 

WINCEELL RESERVOIR in Granvillel (Masonry Dam) 

Winehell Reservoir was topped across the entire 
length of the dam by about 18 inches of water. The only 
damage done downstream was the washing of some soil from 
in front of the stone masonry. This soil never extended 
very far. A majority of the stone masonry face was always 
exposed on the left bank and 50% more or less exposed on 
the right bank. The situation as it exists following the 
washout and the overflow of the whole dam does not constitute 
a dangerous situation. Repairs downstream should be such 
as to protect the banks of the stream based on maintenance 
problems. Insofar as stability of the structure is con- 
cerned, the left bank shows what appears to be solid ledge 
as a foundation for the left abutment wall. 

Exposed on the right abutment downstream of the 
dam and also on the right bank of the dam are huge boulders. 
These appear to be the type of boulders that wou3d generally 
overlay solid ledge. There is little likelihood of this 
dam being endangered by an overtopping such as just exper- 
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ienced. However, based on the fact that solid ledge does 
not definitely show on the right "bank, it would be advis- 
able to replace the washed out fill with heavy material 
and to pave over the fill in this area so that future over- 
flows will be directed back into the stream on a paved or 
heavily riprapped section. 

JAPHET RESERVOIR in Granville : (Masonry Dam) 

This is a reservoir that is no longer in active 
use. The dam is a stone masonry structure. Water passed 
over the top of the stone masonry as well as through the 
central overflow weir. In passing over the structure, the 
water washed around the right end and caused a washout in 
front of the dam to the level of about the foundation of 
the stone masonry. The thickness of the stone masonry is 
such as to be apparently self-supporting. The washout to 
the right exposed what appears to be the right hand end of 
the stone masonry wall. Heavy tree growth on the right bank 
apparently prevented complete washout around the right end 
and thus saved the reservoir. 

The left bank has a wa shout in front of the masonry 
where the earth has been washed away. The structure is 
generally safe but to guarantee its safety in the future, 
protection for each end should be provided so that future 
overflows will not cause an around- the -end washout. 

This protection could be obtained with a swale 
spillway or by construction of a masonry wall on either 

end of the dam going deep enough into the earth to act as 
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a core. This wall would then contain the overflow within 
the limits of the actual existing deep masonry. 

FIRE PROTECTION DAMS - ( Arnold, Wells Mills & Strong Dams) 

These are very small dams located upstream of 
Granville Reservoir Dam and used for forming fire protection 
pools. They are in reasonably satisfactory condition. 



CD-Westfield 



TO THE COUNTY COMMISSIONERS OP THE COUNTY OP HAMPDEN: 

We have submitted, under separate cover, plans and 
specifications showing repairs to various dams of the water 
supply system of the City of Westfield, Massachusetts* The 
Board of Public Works of the City of Westfield respectfully 
petitions your Board for approval of these plans and specifi- 
cations for repairs to the following dams situated as indica- 
ted, all upon the property of the City of Westfieldo 

(a) Granville Reservoir Dam, located in the Town of Gran- 
ville on Tillotson Brook, a tributary to Munn Brooko 

(b) Wlnchell Reservoir Dam, located in Granville on Til- 
lotson Brook just downstream from the Granville 
Reservoir* (a) aboveo 

(c) Japhet Reservoir Dam, located in Granville on Japhet 
Brook just upstream from the confluence of Japhet 
Brook with Dickinson Brook* 

(d) Montgomery Reservoir Dam, located in Montgomery on 
Moose Meadow Brook* 

(e) Tekoa Reservoir Dam, and Diversion Dam, located in 
Montgomery on Moose Meadow Brook just upstream from 
the We stfi eld-Montgomery line* 

(f ) Chapin Reservoir Dam, known as Chapin Pond Dam, locat- 
ed in Westfield on Pond Brook just downstream from the 
outlet of Hampton Ponds* 

The above Reservoir dams are all property of the Water Depart- 
ment of the City of Westfield and store water for use by the 
citizens of Westfield as a public water supply* 

The work as proposed in the plans and specifications on 
the above listed dams consists of repairs to the dams as the 
result of the Flood of August 1955* It is intended that all 

repairs be made with strict compliance with the provisions and 
requirements of the plans and specifications* 

Dated this thirteenth day of June 1 956, 



Ralph E. Sanv ill e, Chairman 
Board of Public Works 
City of Westfield, Mass. 
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Office of the County Commissioners 
Hampden County Court House 
Springfield, Massachusetts 

Att« Miss Neil son 

Dear Miss Neil son: 

Enclosed pi ease find a draft of the pro- 
posed petition as discussed by phone with you today* In 
preparing this draft I realized that I did not comment upon 
the Wlnchell Reservoir Dam in my letter report of June 28,56. 
Consequently I am including herewith a supplementary letter 
report dealing with the Wlnchell Reservoir damo 



If the enclosed draft of the petition is 
satisfactory, I will send a copy to the Board of Public 
Works for their use in preparing the actual petition. If 
you have any recommendations you could note them on one 
copy of the petition and return it to me. 



Very truly yours 




Mc DonneJ 
County Hydraulic Engr 



Enc. 
GHM/cmb 
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CITY OF WESTFIELD, MASS. 

Invites Proposals 

For repairs to water supply system, including repairing and replac- 
ing dams, channels, bridges and roadways; excavating reservoirs, 
etc., in Hampden County, Mass., for the City of Westfield, 
Mass. A bond of not less than the amount of the contract, with 
satisfactory surety, for faithfully doing the work, will be 
required. 

The office copy of the contract for the work can be seen 
and the proposal to be used can be obtained from the Board of 
Public Works, Westfield, Mass., and at the office of Whitman & 
Howard, Inc., Engineers, 89 Broad Street, Boston, upon the 
deposit payment of $10.00. Said deposit will be refunded if 
such documents are returned in good condition at or before the 
time for opening bids. 

The proposal must be filled out and signed as directed 
therein, sealed in an envelope addressed to the Board of Public 
Works of the City of Westfield, Mass., endorsed with the name and 
address of the bidder and ''Proposal for Repairs to Water Supply 
System", and submitted with a certified check for $8,000.00, 
payable to the City of Westfield, at the Water Department Office, 
City Hall, Westfield, Mass., on or before 7:30 o'clock p.-m. * Eastern 
Daylight Saving Time, Thursday, May 31, 1956; this check to be 
the property of the said City If the bidder fails to execute the 
contract and satisfactory bond within seven days after the con- 
tract may have been awarded to him. 

Attention is called to the fact that minimum wage rates are 
established for the project as set forth in the contract documents. 

Proposals filled out and left with check, as above directed, 
and no other will at the above-named hour and place be publicly 
opened and read, and the undersigned reserve the right to reject 
any or all proposals, or to accept the proposal they deem best for 
the City. 

The bidder shall start the work under this contract within 
seven calendar days after its acceptance by the Board of Public 
Works . 

No proposal may be withdrawn within thirty days of the 



PROPOSAL 
FOR REPAIRS TO WATER SUPPLY SYSTEM for the City of Westfield, Mass. 
TO: Board of Public Works, City of Westfield, Mass. 

The undersigned declares that no person in the employ of the 
said City is pecuniarily interested in this proposal or in the 
contract for the work which he proposes to do; that he has carefully 
examined the office copy of the contract and specifications and has 
Informed himself fully in regard to all conditions pertaining to 
the site or sites where the work is to be done, and carefully 
estimated en the work, He understands that the City, its agents 
and employees are not to be in any manner held responsible for 
the accuracy of, or bound by, any estimates or plans, or underground 
structures relating to the work, and that if any have been given or 
made, they are to be considered solely as a base for filling out 
and comparing the several proposals. 

The undersigned proposes to furnish all the labor and equipment 
required for repairing and replacing dams, channels, bridges, and 
roadways; excavating reservoirs, etc., in Hampden County, Mass., 
for the Board of Public Works, City of Westfield, Mass., in accord- 
ance with the accompanying specifications and plans prepared by 
Whitman & Howard, Inc., Engineers, 89 Broad Street, Boston, Mass., 
for the sums specified below, subject to additions and deductions or 
deletions, according to the specifications and in all respects 



proposal shall be given to him or mailed to him at the address 
hereinafter given, he will sign in quadruplicate in the form of 
the office copy thereof , a contract for doing the work described 
in said copy; and will execute and deliver to said Board of Public 
Works for said City, a bond in the sum specified in said copy and 
accompanied with properly executed Default Agreement in the attached 
form, conditioned to faithfully furnish and do everything required 
of the contractor in said copy, with a surety company authorized 
to do business in the Commonwealth of Massachusetts satisfactory 
to said Board of Public Works as Surety, the undersigned to receive 
and the City to allow as payment for the work, Including everything 
furnished or done by, or resulting to, the Contractor in doing the 
work, the sums stated in the several items as follows. 

It is understood that the quantities given in this proposal 
are approximate only and are given as a basis for comparison of the 
proposals. The City does not expressly or by implication agree 
that the actual amount of work will even approximately correspond 
herewith but reserves the right to increase or decrease or delete 
the amount of any item of the work listed as may be found desirable 
or necessary during the carrying out of this construction work and 
the unit prices for increasing or decreasing the amount in the items 
quoted in the proposal shall apply without change to such variation 
in the quantity of each of the items. 

This Drooosal may be acceoted bv the Board of Public Works at 



(Pill out prices with ink in writing and in figures; in 
case of discrepancy between prices in writing and in 
figures, the writing shall govern. In case of discrepancy 
between total of items and total of bid amount stated, 
total of items shall govern. ) 

Bidders must quote on all items. 

Item 1. For furnishing and placing fill at Granville Reservoir, 
including all necessary grading, rolling, compacting and 
other incidental items of work required for the formation 
of embankments, roadways and other graded areas, the lump 



sum of 



Dollars ($ 



). 



Item 2. For excavating the existing by-pass channel and adjacent 
areas at Granville Reservoir, including repairs to exist- 
ing concrete and masonry by-pass channel, and other 
Incidental items of work, the lump sum of 



Dollars ('$' 



77 



Item 3. For furnishing and installing concrete at Granville 

Reservoir to restore damaged walls and slab of spillway 
channel to original lines and grade, including all under- 
drains, form work, finishing, etc., the lump sum of 



Item 4. 



Item 5. 



Dollars {§ 



77 



For furnishing and placing loaming and seeding at 
Granville Reservoir, including all loaming, seeding, 
rolling, etc., the lump sum of 



Dollars ($ 



) 



For furnishing and placing fill at WInchell Reservoir, 
including all necessary grading, rolling, compacting, and 
other incidental items of work required for the formation 
of embankments, and other graded areas, the lump sum of 



Dollars ($ 



77 



Item 7. 



Item 8. 



For furnishing and installing learning and seeding at 
Winehell Reservoir, Including all loaming, seeding, rolling 
etc., the lump sum of 



Dollars ($ 



). 



For excavating and disposing of about 6,200 cubic yards of 
reservoir excavation at Winehell Reservoir, the sum of 



Dollars ($ 



)',' per cubic yard, 



Item 9. For furnishing and placing fill at Japhet Reservoir, along 
with loaming and seeding, Including all necessary grading, 
rolling, compacting, etc., all in the area adjacent to the 
masonry dam, the lump sum of 



Dollars ($ 



)■ 



Item 10. For excavating and disposing of about 600 cubic yards of 
reservoir excavation at Japhet Reservoir, the sum of 



Dollars ($ 



), per cubic yard. 



Item 11. For incidental items of work at Montgomery Reservoir, in- 
cluding filling washout atop dam, and along masonry wall 
atop dam, and loaming and seeding washed out areas along 
downstream face of dam, the lump sum of _____^_i_i___ 



Dollars ($ 



V 



Item 12. For furnishing and placing all materials at Bridge No. 2 

required to restore to original lines and grade, Including 
all fill, excavation, rolling, compacting, repair of 
masonry abutments, and other Incidental Items of work, the 
lump sum of . . 



Dollars ($ 



). 



Item 13. For furnishing and installing all material at Bridge No.l 
required to restore to original lines and grade, including 
all fill, excavation, rolling, compacting, construction of 
abutments and timber bridge, and other incidental items of 
work, the lump sum of 



Item 14. For furnishing and installing all materials at Tekoa Bridge 
required to construct concrete abutments and timber bridge, 
and other incidental items of work, the lump sum of 



Dollars ($ 



T 



Item 15. For furnishing and placing fill at Tekoa Reservoir, in- 
cluding all necessary grading, rolling, compacting, and 
other incidental items of work required for the formation 
of embankments, roadways, and other graded areas, the lump 

.sum of 

Do 1 la r s~ ("f 



j. 

Item 16. For excavating spillway channel at Tekoa Reservoir, in- 
cluding removal of trees and disposal of all materials and 
other incidental items of work, the lump sum of 



Item 17. 



Item 18. 



Dollars t$ 



TT 



For furnishing and placing loamlng and seeding at Tekoa 
Reservoir, including all loaming, seeding, rolling, etc., 
the lump sum of 



, Dollars ($ 



). 



For excavating and disposing of about 8,500 cubic yards of 
reservoir excavation at Tekoa Reservoir, the sum of 



Dollars {$ 



j, per cubic yard." 



Item 19. For incidental Items of work at Tekoa Reservoir including 
construction of diversion dam; removing superstructure; 
placing concrete roof slab and removal of sand, gravel and 
debris at the existing valve chamber; and repairing chain 
link fence atop the dam, the lump sum of 



Dollars {$ 



17 



Item 20. For regrading, filling and shaping existing roadways shown 
on plans, and other incidental items of work in connection 
therewith, the lurrm sum of 



Item 21. For work at Humbur.t Gutter, including excavating channel , 
filling over water main and repairing masonry culvert, 
the lump sum of 

Dollars ($ ). 



Item 22. For about 300 cubic yards of ledge and boulder 

excavation at Granville,, Winchell, Japhet, Montgomery 
and Tekoa Reservoirs, at bridge sites, and at Humburt 
Gutter, the sum of 



Dollars ($ ), per cubic yard, 



Item 23. For furnishing and installing all materials at Chapin 
Pond necessary for the construction of the earth dam, 
roadxtfay, manhole, piping, rip-rap, etc., including all 
grading, rolling, compacting and incidental items of 
work, the lump sum of 



Dollars ($ JT 

Item 24. For extra work and materials furnished under order in 

writing by the Engineers, on their usual stationery, the 
City will allow such increased compensation as referred 
to in Article 14. 

Total amount of Proposal based on Engineer's estimate of quantities 



Dollars ($ ). 



The undersigned further agrees that the certified check left 
by him with said Board of Public Works, payable to the City of 
Westfield, Mass., shall be the property of said City if he shall 
fail to carry out said proposal, otherwise the check Is to be de- 
livered up to him on his receipt therefor. The amount of said check 
is agreed upon by the undersigned and said City to be the damages 
which said City will sustain by such failure. 



This proposal must bear the written signature of the bidder or an 
authorized agent of the bidder. If the bidder is a corporation or 
a partnership the bid must be signed by a duly authorized officer 
of such corporation or by a partner and the title of such officer 
must be stated. If the bidder is a corporation the corporation seal 
must be impressed on this page. 

(Address) __ 



(Date ) 



CONTRACT FOR REPAIRS TO WATER SUPPLY SYSTEM in Hampden County, Mass. 
for the City of Westfield, Mass. 

The City of Westfield, a municipal corporation located in the Common- 
wealth of Massachusetts , by its Board of Public Works, duly author- 
ized and without personal liability for the individual members 
thereof, and 



hereinafter designated as the Contractor, agree as follows: 

ARTICLE 1 . The Contractor shall do all the work and 
furnish all the materials, except as herein other- 
wise specified, necessary or proper for performing 
and completing the work hereinafter specified. 

ARTICLE 2 . Whenever the word "City" is used in this 
agreement it shall be understood to mean the City of 
Westfleld, Mass., acting through its Board of Public 
Works. The word "Board" shall mean the Board of Public 
Works of the City of Westfield, Mass.... The word .- 
"Engineer" or "Engineers" or pronouns in place of • them 
shall be deemed to refer to Whitman & Howard, Inc., 
Engineers, acting for the said Board of Public Works 
of the City of Westfield, either directly or through 
their properly authorised assistants or agents, such 
assistants or agents acting severally within the 
scope of the particular duties entrusted to them. 

ARTICLE 3 . All the work under this agreement or 
contract shall be done to the satisfaction of the 
Engineers, who shall in all cases determine the 
amount, quality, acceptability and fitness of the 
several kinds of work and materials which are to 
be paid for hereunder and shall decide all questions 
which may arise as to the fulfillment of this 
contract on the part of the Contractor and their 
determination and decision thereon shall be final 
and conclusive; and such determination and decision, 
in case any question shall arise, shall be a con- 
dition precedent to the right of the Contractor to 
receive any money hereunder. 

The plans and specifications, proposal and 
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APPROV! 






Locus , 



Plans . 



ARTIC LE 4 , SPECIFICAT IONS OP THE WORK, gEP 1,2 18P 
Section 1. WORK TO BE DONE 

— ™ — ™ ™ — "~ ^-""' \ y 

(a) The work to be done is to furnish ana install all 
necessary materials for repairing snST"iy&^^§^Sm" 
dams, channels, bridges and roadways; excavating 
reservoirs; filling; loaming and seeding; grading, 
etc., together with all appurtenances, in Hampden 
County, in private lands, public streets, private 
ways, etc., conforming so far as they go to plans 
of the proposed work entitled: 

"Repairs to Water Supply System, Westfleld, 
Mass. n , dated May, 1956, Sheet 1 of 13 
to Sheet 13 of 13 , inclusive, 




Changes 
and Con- 
nections, 



(b) 



Extra Work, (c) 



Care of (d) 
Watercourses, 
Sewers, 
Drains, etc. 



(e) 



Restoration 
of Services, 
etc. 



all made by Whitman & Howard, Inc., Engineers, 
89 Broad Street, Boston, on file with the Board of 
Public Works, and any changes, drawings, plans and 
directions that may from time to time be furnished 
by the Engineers. 

Make changes in existing or new structures to meet 
the requirements of the work and connections there- 
for and add new construction for these purposes 
xtfhere necessary. 

Furnish all extra work and materials that may be 
ordered in writing by the Engineers on their usual 
stationery. 

Maintain the flow In all watercourses, water pipes, 
sewers, drains and pipes interfered with by the 
Contractor, or convey the flow in covered channels 
to a suitable point of discharge in such a manner 
as not to flow upon or hinder the other work or 
cause any nuisance. 

Care for, replace and restore to good condition, 
satisfactory to the Engineers any public or private 
way, sewer, drain, water, gas, or other pipe, catch 
basin, wire, cable, building, fence, post, pole, 
mall box or other structure interfered with by the 
Contractor. Protect existing water pipes and other 
utilities and reoair or replace all nines or con- 



Time for (g) 
Completion. 



Dimensions . 



(a) 



M 



Lines and 
Grades. 



Protection 
of Work. 



Work in 
Progress 
and Final . 



(e) 

Sanitary 
Conveniences. 



The Contractor shall complete the above work within 
125 consecutive calendar days from and including the 
date of Contract. 

Section 2. GENERAL DIRECTIONS 

Figure dimensions in preference to scale dimensions 
are to be followed in all plans and drawings. 

The Engineers will furnish information pertaining to 
surveys and bench marks sufficient for controlling 
the layout of the work. The Contractor shall employ, 
at his own expense, a competent civil engineer who 
shall stake out the lines and grades for the workj - 
establish levels, including a permanent bench, and 
erect batter boards at such locations that they will- 
not be disturbed during the construction of the work. 
All reference marks shall be verified by an instrument 
at frequent Intervals and the Contractor shall be 
responsible for the accuracy of all lines and grades 
relative to the project. 

All work is to be carefully protected so that no 
injury will come to it from water, frost, accident 
or other cause, and any injury which may come to the 
work is to be repaired by the Contractor. 

Extreme care is to be taken that the work, and all 
appurtenances, shall be done carefully, well and 
completely and if later, errors, omissions, or poor 
work are discovered they shall be thoroughly repaired 
and rectified by the Contractor up to the time of 
the acceptance of the entire contract by the' Engineers 
and the City. 

The Contractor Is to provide all necessary sanitary 
conveniences, properly secluded from public observa- 
tion, and shall carry out all directions relating to 
same given by the Engineers. The Contractor is 
reminded that work will be done on watershed areas 
and will require his special attention so that no 
waste or other harmful material will enter into the 
water supply system. The use of chemically treated 
toilets will be required on all watershed areas. 

(f) The Contractor to have charge of, and be liable for 



(c) 



(d) 
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(g) The Contractor shall at all times leave an un- 
obstructed way along public and private ways for 
travelers , autos and trucks,, and for access to 
Lights , hydrants; shall from the beginning of twilight, 

Guards j through the whole of every night, place and maintain 

etc. over or near all places in the public or private 

ways obstructed or made unsafe by the Contractor in 
doing the work, and over or near all materials for 
the work placed therein, sufficient lights to 
protect travelers from Injury; shall provide walks 
for travelers over or around such places and 
materials; shall not unnecessarily inconvenience 
the neighboring residents; shall provide all necess- 
ary fences, guards and watchmen; shall build bridges 
and ways for access to property where the existing 
access Is cut off by him, and shall take all proper 
precautions to protect persons and property from 
injury by the carrying on of the work. 

(h) Bidders arec required to inform themselves fully of 
the conditions relating to construction and labor 
under which the work will be or is now being per- 
formed, and this Contractor must employ so far as 
possible, such methods and means In the carrying out 
of his x-rork as will not cause any interruption or 
interference with any other contractor. 

(i) No night, Sunday or holiday work requiring the 
presence of an Engineer or Inspector will be 
permitted, except in case of emergency, and then 
only to such an extent as Is absolutely necessary, 
and with written permission of the Engineers, 
provided that this clause shall not operate In case 
of a gang organized for regular and continuous 
night work, and on work which, in the opinion of 
the Engineers, can be satisfactorily performed at 
night . 

(j) The Contractor to promptly remove from the work 
Materials and its vicinity all rejected materials and the 
to be surplus earth, refuse, rubbish and excavated 

Removed. materials to spoil areas as shall be directed by 

the Engineers and shall dispose of them without 

expense to the City. 



Construction 
and Labor 
Conditions. 



Night , 
Sunday or 
Holiday 
Work. 



Existing 
Bridges. 



(1) 



Control of 
Water Supply, 



(m) 



Access to 
Work. 



Existing bridges 
the work shall 
Contractor ! s 



encountered during the progress of 
be protected from all damage from 
equipment, blasting, etc. 



Control of the flow of water at dams, reservoirs, 
spillways, gate houses, etc., shall be controlled 
by the Engineers. Under no circumstances shall the 
Contractor change the controls or divert any flow 
without permission. 

(n) Access roads, ramps, temporary bridges, etc., required 
during construction shall be built at the discretion 
of the Contractor and at his own expense, subject to 
approval by the Engineers. 



Section 3. EXCAVATIONS 



Common 
Excavation. 



Ledge and 
Rock. 



Reservoir 
Excavation. 



(a) Common excavation shall include the removal and 
satisfactory disposal of all material, such as 
clay, sand, gravel, debris, loam, decomposed rock, 
boulders of less than one cubic yard and trees and 
stumps designated to be removed by the Engineers. 
Excavations for foundations shall Include all 
necessary sheeting, dewatering, etc., necessary for 
the execution of the work. Excavated material 
suitable for fill may be incorporated Into the 
embankments, otherwise it shall be wasted at spoil 
areas designated on plans. No separate payment shall 
be made for common excavation, and all costs in 
connection therewith shall be included under the 
applicable lump sum contract prices. 

(b) Ledge requiring blasting for its removal and 
boulders of one cubic yard or more shall be measured 
by the Engineers at the point of removal and shall 
be disposed of in a manner satisfactory to the 
Engineers. No other material, including soft and 
disintegrated rock which can be removed without the 
use of explosives, shall be classified as ledge or 
rock excavation. Ledge or rock shall be paid for 

at the contract unit price per cubic yard under 
Item 22. 

(c) Reservoir excavation shall include the removal and 
satisfactory disposal of all material, such as sand, 
gravel, clay, debris, etc., within the limits of the 
reservoirs, as shown on plans. Facilities are 
available so that the reservoirs may be drained and 
the water level maintained at a minimum during 
excavation operations. Excavated material suitable 
for fill may be incorporated into the embankments, 
otherwise It shall be wasted at spoil areas desig- 
nated on plans. Reservoir excavation will be re- 
quired at Winchell, Japhet and Tekoa Reservoirs. 
All reservoir excavation will be measured in its 
original position by such methods as the Engineers 
deem suitable and shall be paid for at the applicable 
contract unit prices. 



(d) Excavated material, including sand, gravel, debris, 
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Section 4. PILL 



Placing. 



(a) Pill shall include furnishing and placing all materials 
and all items of work required for the formation of 
embankments, roadways, ditches, gutters, and other 
graded areas, including hauling, placing, rolling, 

General. compacting, shaping, etc. Approved excavated material 
and material from "Borrow Areas" designated on plans 
will bea/ailable for fill. Mashed gravel and/or 
crushed stone required for the work shall be furnished 
by the Contractor. No separate payment shall be made 
for fill and all costs in connection therewith shall 
be Included under the applicable lump sum contract 
prices. 

(b) Fill shall be placed in horizontal layers of not more 
than 12-inches before compaction. Each layer shall be 
spread uniformly by the use of a bulldozer, road 
machine or other approved device and thoroughly com- 
pacted with a crawler-type tractor or power roller. 
Boulders and ledge to be incorporated in the fill 
shall be so placed as to have at least 12-inches of 
cover. 

(c) Pill required for the work will be furnished by the 
City at no expense to the Contractor and will be 
available at "Borrow Areas" indicated on the plans. 

Borrow Clearing, grubbing, stripping, and removal of all 
Areas. boulders encountered in the excavations at borrow 

areas will not be measured or paid for separately. 

Borrow areas shall be neatly trimmed, shaped to afford 

adequate drainage and shall be left in a condition 

satisfactory to the Engineers. 



Section 5. GROUTED RIP-RAP 

(a) Grout for grouted rip-rap shall consist of one part 

of Portland cement and three parts of sand, thoroughly 
mixed with water to produce grout having a thick, 
Materials. creamy consistency. ' Stone for the rip-rap shall 

consist of field stone or rough, unhewn quarry stone 
as nearly rectangular in section as is practicable. 
The stone shall tie dense, resistant to the action 
of air and water, and suitable in all other respects 
for the purpose intended. The stones shall weigh 
between 50 and 150 pounds each andat least 60 per 
cent of them shall weigh more than 80 pounds each. 

(b) The stones shall be laid with close joints. The 
courses shall be laid from the bottom of the bank 

Construction upward, the larger stones being placed in the lower 
Methods. courses. After the stones are in place, the spaces 
between them shall be completely filled with grout 
from bottom to top, and the surface swept with a 
stiff broom. . No. rip-rap shall be grouted in freezing 
weather, and in hot, dry weather the work shall be 
protected from the sun and kept moist for at least 
three days after grouting. 



Section 6. CONCRETE 



Materials. 



Reinforcing 
Bars. 



Placing. 



Curing . 



Finishing. 



(a) Concrete shall be mixed in the proportion by volume 
of one part Portland cement, 2 parts sand, 4 parts 
stone, with a proper amount of suitable water to 
produce a 2500 lb. test concrete. Cement shall be 
Portland cement, conforming to the standard specifi- 
cation of the American Society for Testing Materials 
C-150-49. Sand shall be well graded, clean, sharp, 
free from foreign matter and proper for concrete 
construction. Stone shall be crushed stone or screened 
gravel, clean, hard, strong, ,uncoa ted and durable, all 
passing 1-1/2-inch sieve, well graded and having not 
more than 5 per cent less than the 1/4 -inch size. 

Reinforcing bars shall be of new billet steel, 
deformed bars, of sizes shown on drawings. All 
excess rust and mill scale shall be removed before 
placing and bars shall be securely wired in place 
at proper spacing before placing concrete. 

(c) Water shall be removed from excavations before placing 
concrete and shall be kept from washing over freshly 
deposited concrete. Concrete shall be placed in forms 
and properly vibrated, to entirely fill the forms, 
without settling coarse aggregates. Concrete that has 
attained its initial set or concrete that contained 
its water content for more than 1-1/2 hours shall not 
be- deposited in the work. 

(d) Concrete surfaces exposed to conditions causing 
premature drying shall be protected by covering as 
soon as possible with canvas, straw, burlap or other 
satisfactory material and kept moist, or if the 
surfaces are not covered, they shall be kept moist 

by flushing or sprinkling. Curing shall continue for 
a period of not less than seven days after placing 
the concrete. 

(e) After removal of forms, all depressions and rod holes 
shall be filled with mortar. All exposed concrete 
surfaces shall have high points removed and shall be 
rubbed until an even, uniform finish is attained. 



Section 7. FIELD STONE MASONRY 



Materials. 



Mortar. 



Placing. 



Pointing, 



(a) Stone for field stone masonry shall consist of sound, 
durable., blasted, or field stone, free from seams, 
cracks and other structural defects and of a shape and 
quality as approved by the Engineers. Individual 
stones when set In the walls shall have no face 
dimension less than 8 inches. 

(b) Mortar shall be mixed in the proportion of one part 
cement to two parts sand. Materials to be as 
described under "concrete". The mortar shall be 
used within 45 minutes after mixing. Re tempering of 
mortar will not be permitted. 

(c) Selected stone, roughly shaped to provide suitable 
exposed faces, shall be used at all angles and at 
ends of walls. All shaping of stone shall be done 
before the stone Is placed in the wall. Headers 
shall occupy at least 1/4 the face area, shall be 
evenly distributed through the wall, and shall hold 
in the heart of the wall. Each stone shall be free 
from dirt, oil, or any injurious material which may 
prevent the proper adhesion of the mortar, and shall 
be wetted before being set in mortar. The wall shall 
be compactly laid, having all Interior joints filled 
with suitable stones or spalls thoroughly bedded in 
mortar . 

(d) Joints not pointed at the time the stone is laid 
shall be thoroughly wet with clean water and filled 
with mortar. The mortar shall be well driven Into 
the joints and finished with an approved pointing 
tool. The wall shall be kept wet while pointing is 
being done and in hot or dry weather the pointed 
masonry shall be protected from the sun and kept wet 
for a period of at least three days after completion. 
After the pointing is completed and the mortar set, 
the wall shall be thoroughly cleaned and left in a 
neat condition. 



Section 8. TIMBER STRUCTURES 

(a) 1. Lumber : The lumber used shall be Douglas Pir, 

Coast Region, 1700f . - Dense No. 1, or better, accord- 
ing to the specifications of the National Lumber 
Manufacturers' Association (March, 1952). All lumber 
used shall be sound, well seasoned and straight 
grained, free from shakes and large or loose knots 
and shall have no decayed wood, worm holes, or any 
defects which, in the opinion of the Engineers, will 
Impair its strength or durability for the purpose 
intended. Pieces of exceptionally light weight will 
not be accepted. 

The Contractor shall notify the Engineers as to 
the source of supply of the lumber and he shall also 
furnish to the Engineers for approval, two certified 
copies of the grading, made in accordance with the 
rules of the West Coast Bureau of Lumber Grades and 
Inspections for Douglas Fir. 

Materials. 2. Preservative : All timber used -in this contract 
will be pressure treated with Grade 1 creosote oil. 
The preservative shall conform to the requirements of 
the current standard specifications for creosote 
preservative of the American Wood Preservers ' Asso- 
ciation. The minimum amount of preservative retained 
shall be 12 pounds per cubic foot of wood-empty cell. 

The Contractor shall notify the Engineers of the 
name and location of the treatment plant or plants as 
soon as the Contractor has placed his order for treat- 
ing lumber. The Contractor shall furnish to the 
Engineers for approval two copies of a certificate 
from the treating plant or plants stating that the 
methods of treatment conform to the requirements 
specified, and two copies of a certificate giving the 
chemical analysis of the preservatives. These certi- 
ficates shall be furnished before any material is 
placed. Furnishing of the certificates by the Con- 
tractor shall not act as a bar to rejection of any 
materials by the Engineers if he finds that they do 
not meet the requirements. Any cost involved In fur- 
nishing the certificates shall be borne by the Con- 
tractor. 

3. Fastenings : All fastenings shall be genuine 



(b) 1. Workmanship : Workmanship shall be first class 
throughout . None but competent carpenters shall be 
employed and all framing shall be true and exact. 
Unless otherwise specified, nails and spikes shall 
be driven with just sufficient force to set the heads 
flush with the surface of the wood. The workmanship 
on all metal parts shall conform to the requirements 
specified for steel structures. 

Construction 2. Handling : Treated timber shall be carefully 
Methods. handled without sudden dropping,, breaking of outer 

fibers j bruising or penetrating the surface with tools. 

3. Framing and Boring : All cutting, framing and 
boring of treated timbers shall be done before treat- 
ment in so far as is practicable. All bolt holes 
bored after treatment shall be treated with creosote 
oil. Any unfilled holes, after being treated with 
creosote oil, shall be plugged with creosoted plugs. 

^' Cuts and Abrasions : All cuts in treated timbers 
and all abrasions, after having been carefully trimmed, 
shall be covered with two applications of a mixture 
of 60 per cent creosote oil and 40 per cent roofing 
pitch or brush coated with at least two applications 
of hot creosote oil and covered with hot roofing pitch. 



Section 9. LOAMING AND SEEDING 

(a) Materials for loaming and seeding operations shall 
be as follows : 



Materials, 



1. Loam shall consist of approved, fertile, 
topsoil typical of the locality, without adm 
of subsoil, refuse, or other foreign materia 
shall be a mixture of sand, silt and clay, w 
normal amount of organic matter, free from s 
roots, hard dirt, stiff clay, stones larger 
1-inch in diameter, sticks, brush, and other 
The Contractor shall notify the Engineers of 
location of the loam to be used on the job s 
its suitability for loaming operations can b 
mined prior to . stripping. 

2. Seed mixture shall be as follows: 
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Methods. 



Chewings Fescue or 

Creeping Red Fescue 
Alta Fescue 
Domestic Rye Grass 
Red Top 
White Clover or Alsike 



3C 



15# 
10$ 



Seed mixture impurity content shall not be higher 
than Bfo. 

3. Fertilizer shall be furnished in original con- 
tainers, plainly marked with chemical analysis and 
shall have a Nitrogen-Phosphate-Potash, minimum 
composition by weight of 10-6-4, 8-6-4, or 7-7-7. 

Loam shall be furnished, hauled, deposited and spread 
over such areas as directed by the Engineers, and 
shall be raked with steel rakes to remove all clods, 
stones, brush, roots and other foreign matter. Loam 
shall be placed in depths sufficient to provide a 
minimum 4-inch depth after compaction. After raking, 
fertilizer shall be spread on the top layer of loam 
at the rate of 0.2 pounds per square yard and shall 
be worked into the top two or three inches of loam, 
sprinkled with water, and allowed to stand for one day 
before seeding. Seed shall be sown only between the 
np-pinrla from Anrll IS to June 1 and from August 15 



Section 10. GRANVILLE RESERVOIR 

Under Item 1, the Contractor shall furnish, place , 
compact , etc. j approximately 15,000 cubic yards 
of fill in areas shown on plans to be filled. Special 
care shall be taken in filling around the existing 
exposed cast iron water main so as not to damage the 
pipe or break the joints. Pill around the pipe shall be 
hand tamped to provide a suitable foundation for the 
pipe. Hand tamping will also be required to compact 
fill in the washed out areas under the existing con- 
crete spillway channel. 

Under Item 2, the Contractor shall excavate and dispose 
of all material in and around the existing by-pass 
channel. Special care shall be taken in excavating 
around the existing concrete and masonry portion of the 
channel so that no further damage results. Location and 
elevations of existing channel are approximate and 
proposed grading adjacent to channel will be adjusted 
to meet existing conditions after excavation. Repairs 
to the channel will also be included under this item. 

Under Item 3, the Contractor shall repair and replace 
portions of the existing concrete spillway channel, 
including installation of the open joint underdrain 
and surrounding drainage fill, tile wall drains, and 
miscellaneous Items of work. 

Under Item 4, the Contractor shall loam and seed all 
graded areas shown on plans and washed out areas shown 
on plans. The Contractor shall also fill where necess- 
ary and loam and seed the washed out areas on the 
downstream face of the dam and the areas adjacent to 
the south end of the dam. Approximately 10,000 
square yards of learning and seeding will be required. 



Section 11, WTNCHELL RESERVOIR 

Under Item 5, the Contractor shall furnish,, place, 
compact, etc. j approximately 1,100 cubic yards 
of fill required along sides of existing spillway 
channel, as shown on plans. Fill required in washed 
out bottom of spillway channel shall be included 
under Item 6. 

Under Item 6, the Contractor shall fill washed out 
bottom of spillway channel and furnish and place 
grouted rip-rap therein, shall construct rip-rap 
channel walls, as shown on plans, and shall excavate 
channel, as shown on plans. 

Under Item 7, the Contractor shall furnish and 
Install approximately 1,400 square yards of loaming 
and seeding for all graded areas shown on plans. 

Under Item 8, the Contractor shall e xcavate sand, 
gravel, boulders, debris, etc., from within the 
limits of the reservoir, as shown on plans. 



Section 12. JAPHET RESERVOIR 

Under Item 9, the Contractor shall fill, loam and seed 
the washed out area adjacent to the existing masonry 
dam, including all grading, rolling, compacting, etc. 

Under Item 10, the Contractor shall excavate sand, 
gravel, boulders, debris, etc., from within the 
limits of the reservoir, as shown on plans. Special 
care shall be taken so as not to damage the existing 
paved bottom of the reservoir, and any damage resulting 
shall be repaired at the Contractor's expense. 



Section 13. MONTGOMERY RESERVOIR 

Under Item 11, the Contractor shall fill washout 
at end of dam and shall fill, loam and seed washed 
out areas along masonry wall and areas on downstream 
face of dam. 



Section 14 . BRIDGE NO. 2 



Under Iteml2 ! ., the Contractor shall fill washed "out 
areas adjacent to bridge , Including rolling, grading 
compacting.,, etc.; shall repair existing masonry 
abutments; shall remove fallen trees adjacent to 
bridge and shall clear all sand, gravel, debris, etc 
from bridge deck. 



Section 15. BRIDGE NO. 1 

Under Item 13j the Contractor shall fill washed out 
areas adjacent to bridge, including rolling, grading, 
compacting, etc.; shall repair existing masonry 
abutments; shall construct timber bridge; shall clear 
channel at bridge of trees, remains of old bridge, 
gravel, boulders, debris, etc. Boulders of 1 
cubic yard or more to be removed from the channel 
shall be paid for under Item 22. 



Section 36 . TEKOA BRIDGET 

Under Item 14 , the Contractor shall furnish and 
install all materials necessary to construct concrete 
abutments and timber bridge-. Excavation and backfil. 
required will be included' under Items: 15 and lo. 



Section 17. TEKOA RESERVOIR 

Under Item 15, the Contractor shall furnish, place, 
compact, etc., approximately 2,500 cubic yards of 
fill required at areas shown on plans. Special care 
shall be taken to provide a suitable foundation for 
the existing exposed cast iron drain at the end of 
the dam. 

Under Item 16, the Contractor shall excavate approxi- 
mately 900 cubic yards of material for the spillway 
channel, to the lines and grade shown on plans. 

Under Item 17, the Contractor shall furnish and in- 
stall approximately 5500 square yards of loaming and 
seeding for all graded areas shown on plans. 



Under Item 18, the Contractor shall excavate sand, 
gravel, boulders, debris, etc., from within the 
limits of the reservoir as shown on plans. 

Under Item 19 , the Contractor shall furnish and 
place all materials necessary to construct diversion 
dam at upper end of reservoir; shall remove super- 
structure and install concrete slab at the existing 
valve house; shall remove sand, gravel, debris, 
etc., from existing valve house, and shall repair the 
damaged portions of the chain link fence and cast 
iron drain at the end of the dam. 



Section 18. ROADWAYS 

Under Item 20, the Contractor shall fill, regrade 
and shape about 5.5 miles of roadways shown on 
Drawing No. 1. Roadway washout near Winchell 
Reservoir, indicated on plan, shall be repaired by 
the City. The Contractor shall also clean out all 
existing corrugated metal and stone box culverts 
along these roads and shall remove fallen trees and 
overhanging branches from the path of the roadways. 
It is the intention of this specification to restore 
these roads to original condition, shaped to afford 
proper drainage and passable. 



Section 19. HUMBURT GUTTER 

Under Item 21, the Contractor shall repair the 
existing masonry culvert, fill over the existing 
cast iron water main and excavate sand, gravel, 
debris, etc., from the existing channel, as shown 
on plans . 



Section 20. CHAPIN POMP 

Under Item 23, the Contractor shall furnish and 
install all materials necessary for the construction 
of the earth dam, including manhole, valve, piping, 
concrete walls, rip-rap, roadway, loaming and 
seeding, etc., as shown on plans. 



Section 21. MISCELLANEOUS 

(a) The Contractor shall take out and maintain during 
the life of this contract Workmen's Compensation 
Insurance for all employees employed at the site 
of the project, in the manner and to the extent 
provided for In Chapter 152 of the General Laws 
and amendments thereto. 



Insurance 
Requirements 



Precaution shall be exercised at all times for 
the protection of persons and property. Contractor 
and subcontractors to furnish the Engineers with 
three copies of certificate of insurance covering 
each policy applicable. 

The minimum amount of insurance shall be as 
follows : 



Contractor 



not 



wrongful 



Public Liability Insurance 
less than $15 .,000 for insurance including 
death to any one person and subject to the 
same limit for each person in an amount not less 
than $30,000 on account of one accident. 

Subcont ractor: Public Liability Insurance 

not less than $15,000 for insurance including 
wrongful death to any one person and subject to 
the same limit for each person In an amount not 
less than $30,000 on account of one accident. 

Contractor : Property Damage Insurance - Contractor 
shall also provide property damage coverage, in- 
cluding damage from blasting , in the amount of 
$10,000 on account of one accident and $20,000 In 
the aggregate. 

S ub-contrac tor : Property Damage Insurance - Sub- 
contractors shall also provide property damage 
coverage, including damage from blasting, in the 
amount of $10,000 on account of one accident and 
$20,000 in the aggregate. 

The Contractor and Sub -contractors may omit from 
the Property Damage Insurance the including of 
damage from blasting, and provide in place thereof 



Time. 



ARTICLE 5 . The Contractor shall, within seven days 
after the approval as to final execution of this 
Contract, commence work at such point or points as 
the Engineers shall direct and shall thereafter 
continue at such point or points and in such order 
or procedure as they may from time to time direct. 

The rate of progress shall be regular and con- 
sistent and shall be such that the whole work shall 
be performed in accordance with the terms of this 
contract within the time of completion specified in 
Article 4, Section 1 (g). The time in which this 
contract is to be performed and the work is to be 
completed is of the essence of this agreement. 

It is agreed that the rate of progress herein 
required has been purposely made low enough to allow 
for the ordinary delays incident to the seasonal as 
well as other difficulties of construction work of 
this character. No extension of time will be made 
for ordinary delays, inclement weather and accidents, 
and the occurrence of such will not relieve the 
Contractor from the necessity of maintaining this 
rate of progress. 

If delays are caused by acts of God, acts of 
Government or State, strikes, extra work or other 
contingencies clearly beyond the control or respon- 
sibility of the Contractor, the Contractor shall be 
entitled to so much additional time wherein to 
perform and complete this Contract on his part as 
the Engineers shall certify in writing to be just. 

The Contractor shall promptly start the work to 
be done under this Contract and shall continue it 
to completion with all practical dispatch. 

ARTICLE 6 . The Board and the Engineers, agents and 
employees of the Board or City, may, for any purpose, 
enter upon the work and premises used by the Con- 
Access to tractor, and the Contractor shall provide safe and 
Work. proper facilities therefor. The other agents, 

employees or Contractors of the City may also, for 
all purposes which may be required by their work 
or Contract, enter upon the work and any differences 
or conflicts which may arise between the Contractor 



Defective 
Work, 

Approvals, 
etc. 



ARTICLE 7 . The inspection and/or approval of the 
work , or any part of the work, shall not relieve 
the Contractor of any of his obligations to fulfill 
his contract as herein prescribed and defective 
work shall be made good and unsuitable materials and 
equipment may be rejected notwithstanding that such 
work, materials and equipment or drawings of same 
have been previously overlooked or approved by the 
Engineers and accepted or estimated for payment. 
If the work or part thereof shall be found defective 
and/or unsatisfactory at any time before the final 
acceptance of the whole work, the Contractor shall 
forthwith make good such defect in a manner satis- 
factory to the Engineers, and if any materials 
brought upon the ground for use in the work, or 
selected for the same, shall be condemned by the 
Engineers as unsuitable or not in conformity with 
the specifications, the Contractor shall forthwith 
remove such materials from the vicinity of the work. 



Employees 
to be 
Competent, 



Not to 
Assign or 
Sublet. 



ARTICLE 8 . The Contractor shall employ only com- 
petent men to do the work and whenever the Engineers 
shall notify the Contractor that any man on the work 
is, in his opinion, incompetent, unfaithful dis- 
orderly, or otherwise unsatisfactory, such man shall 
be discharged from the work and shall not again be 
employed on it, except with the consent of the 
Engineers . 

ARTI CLE 9 . The Contractor shall give his personal 
attention constantly to the faithful prosecution of 
the work, shall keep the same under his personal 
control and shall not assign, by power of attorney 
or otherwise, nor sublet the work or any part there- 
of, without the previous written consent of the 
Board, and shall not, either legally or equitably, 
assign any of the moneys payable under this agreement, 
or his claim thereto, unless by and with the like 
consent of the Board. 



Alterations 



ARTICLE 10 . The Engineers may make alterations in 
the line, grade, plan, form, dimensions or materials 
of the work, or any part thereof, either before or 
after the commencement of construction; if such 
alterations diminish the quantity of work to be done, 
they shall not warrant any claim for damages or for 



Responsibility. 



Abandonment 
of Work, etc . 



preventing injuries to persons and property in or 
about the work; shall bear all losses resulting to 
him on account of the amount or character of the 
work, or because the nature of the land in or on 
which the work is done is different from what was 
estimated or expected, or on account of the weather, 
elements or other cause and he shall assume the 
defense of and indemnify and save harmless, the 
City and its officers, agents and servants, from 
all claims relating to labor and materials furnished 
for the work; to inventions, patents and patent 
rights used in doing the work; to injuries to any 
person or corporation or property received or sus- 
tained by or from the Contractor and his employees 
in doing the work, or in consequence of any improper 
materials, implements or neglect of the Contractor 
and his employees therein. 

ARTICLE 12 . If the work to be done under this Con- 
tract shall be abandoned, or if this Contract or 
any part thereof shall be sublet, ivithout the previdus 
written consent of the Board, or if the Contract or 
any claim thereunder shall be assigned, by the Con- 
tractor otherwise than as specified herein, or if at 
any time the Engineers shall be of opinion, and shall 
so certify in writing to the Board, that the condi- 
tions herein specified as to the rate of 'progress 
are not fulfilled or that the work or any part there- 
of, is unnecessarily or unreasonably delayed or that 
the Contractor has violated any of the provisions of 
this Contract, the Board may notify the Contractor 
to discontinue all work or any part thereof, and 
thereupon the Contractor shall discontinue such 
work or such part thereof, as the Board may designate, 
and the Board may thereupon by contract or otherwise, 
as they may determine, complete the work or any part 
thereof, and charge the entire expense of so complet- 
ing the work or part thereof, to the Contractor, and 
for such completion the City for itself or for its 
contractors, may take possession of and use or cause 
to be used in the completion of the work or part 
thereof any materials, machinery, implements and 
tools of every description as may be found upon the 
line of said work. All expenses charged under this 
Article shall be deducted and paid by the City out 
of any moneys then due or to become due the Contractor 



Abandonment 
of Work, etc. 



Damages for 
Delay. 



Extra 
Work . 



the proper completion, but all sums actually paid 
therefor, shall be charged to the Contractor. In 
case the expenses so charged are less than the sum 
which would have been payable under this Contract 
if the same had been completed by the Contractor, 
the Contractor shall be entitled to receive the 
difference; and in case such expense shall exceed 
the said sum, the Contractor shall pay the amount 
of excess to the City. 

ARTICLE 13 . The Contractor shall pay to the City 
all expenses, losses and damages, as determined by 
the Engineers, incurred in consequence of any 
defect, omission or mistake of the Contractor or 
his employees, or the making good thereof and shall 
also pay, for each and every calendar day that he 
shall be in default in completing the work as herein 
provided, the sum of Forty Dollars ($40.00), which 
sum is hereby agreed upon, not as a penalty but as 
the damages which the City will suffer daily by 
reason of such default. 

ARTICLE 14 . The City may at any time, by a written 
order, and without notice to the sureties, require 
the performance of such Extra Work or changes in the 
work as it may find necessary or desirable. The 
amount of compensation to be paid to the Contractor 
for any extra work, as so ordered, shall be deter- 
mined as follows : 

(a) By such applicable unit prices, if any, 
as are set forth in the Contract; or by such unit 
prices as may be agreed upon between the City and 
the Contractor; 

(b) If no such unit prices are so set f orth, _ 
or, if no unit price is agreed upon between the City 
and the Contractor, then by a lump sum mutually 
agreed upon by the City and the Contractor; or 

(c) If no such unit prices are so set forth, 
or, if no unit price is agreed upon between the City 
and the Contractor, and if the parties cannot agree 
upon a lump sum then by the actual net cost in money 
to the Contractor of the materials and of wages of 



Extra 
Work. 



Contractor 's 

Claims . 



superintendence, insurance (other than Workmen's 
Compensation Insurance), materials used in temporary 
structures, allowances made by the Contractor to 
sub-contractors, additional premiums upon the per- 
formance bond of the Contractor and the use of small 
tools. The provisions hereof shall not affect the 
power of the Contractor to act in case of emergency, 
as hereinafter provided. 

If the Contractor claims compensation for extra work 
not ordered as aforesaid, or for any damage sustained, 
he shall, within one week after the beginning of any 
such work or sustaining of any such damage, make a 
written statement to the Engineers of the nature of 
the work performed or damages sustained, and shall, 
on or before the fifteenth day of the month succeed- 
ing that in which any such damage shall have been 
sustained, file with the Engineers an itemised state- 
ment of the details and amount of such work or damage; 
and unless such statements shall be made as so re- 
quired, his claim for compensation shall be forfeited 
and invalid, and he shall not be entitled to payment 
on account of any such work or damage. The deter- 
mination of the Engineers shall be final upon all 
questions of the amount and value of extra work, but 
in no greater amount than is approved in writing by 
the Board . 



Money to be 
Retained. 



Prices for 

Work . 



ARTICLE 15 . The City may keep any moneys which 
would otherwise be payable at any time hereunder 
and apply the same, or so much as may be necessary 
therefor, to the payment of any expenses, losses 
or damages incurred by the City and determined as 
aforesaid and may retain until all claims are 
settled, so much of such moneys as the Board shall 
be of opinion will be required to settle all claims 
against the City, Its officers, agents or servants, 
specified in Article 11. 

ARTICLE 16 . The City shall pay and the Contractor 
shall receive as full compensation for everything 
furnished and done by the Contractor under this 
Contract, including all work required but not in- 
cluded in the items hereinafter mentioned, and also 
for all loss or damage arising out of the nature of 



Item 1. For furnishing and placing fill at Granville 
Reservoir, including all necessary grading, 
rolling, compacting and other incidental 
items of work required for the formation of 
embankments, roadways and other graded areas, 
the lump sum of , _ 



Dollars ($ 



X 



Item 2. For excavating the existing by-pass channel 
and adjacent areas at Granville Reservoir, 
including repairs to existing concrete and 
masonry by-pass channel, and other incidental 
items of work, the lump sum of 



Prices for 
Work. 



Dollars ($ 



77 



Item 3. For furnishing and installing concrete at 

Granville Reservoir to restore damaged walls 
and slab of spillway channel to original 
lines and grade, including all underdrains, 
form work, finishing, etc., the lump sum of 



Dollars ($ 



) 



Item 4. For furnishing and placing loaming and seed- 
ing at Granville Reservoir, including all 
loaming, seeding, rolling, etc., the lump sum 



of 



Dollars ($ 



). 



Item 5. For furnishing and placing fill at Winchell 
Reservoir, including all necessary grading, 
rolling, compacting, and other incidental 
items of work required for the formation of 
embankments, and other graded areas, the 
lump sum of 



Dollars ($ 



) 



Item 7. 



Item 8. 



Item 9. 



Prices for 
Work . 



For furnishing and installing loaming and 
seeding at Winchell Reservoir, including all 
loaming, seeding, rolling, etc., the lump 
sum of 



Dollars ($ 



For excavating and disposing of each cubic 
yard of reservoir excavation at Winchell 
Reservoir, the sum of 



Dollars ($ 



For furnishing and placing fill at Japhet 
Reservoir, along with loaming and seeding, 
including all necessary grading, rolling, 
compacting, etc., all in the area adjacent 
to the masonry dam, the lump sum of 



)■ 



Dollars ($ 



Item 10. For excavating and disposing of each cubic 
yard of reservoir excavation at Japhet 
Reservoir, the sum of 



Dollars ($ 



Item 11. For incidental items of xrork at Montgomery 
Reservoir, including filling washout atop 
dam, and along masonry wall atop dam, and 
loaming and seeding washed out areas along 
downstream face of dam, the lump sum of 



Dollars ($ 



)■ 



Item 12. For furnishing and placing all materials at 
Bridge No. 2 required to restore to original 
lines and grade, including all fill, excava- 
tion, rolling, compacting, repair of masonry 
abutments, and other incidental items of 
work, the lump sum of 



Item 13. For furnishing and installing all material 
at Bridge No, 1 required to restore to 
original lines and grade , including all fill, 
excavation, rolling, compacting, construction 
of abutments and timber bridge, and other 
incidental items of work, the lump sum of 



Item 14. 



Prices for 
Work. 



Item 15. 



Dollars ($ 



) 



For furnishing and installing all materials 
at Tekoa Bridge required to construct con- 
crete abutments and timber bridge, and other 
incidental items of work, the lump sum of 



Dollars ($ 



T 



For furnishing and placing fill at Tekoa 
Reservoir, including all necessary grading, 
rolling, compacting, and other incidental 
items of work required for the formation 
of embankments, roadways, and other graded 
areas, the lump sum of 



Dollars {§ 



17 



Item l5. For excavating spillway channel at Tekoa 
Reservoir, including removal of trees and 
disposal of all materials and other 
incidental items of work, the lump sum of 



Item IV 



Dollars '($ 



IT 



For furnishing and placing loaming and 
seeding at Tekoa Reservoir, including all 
loaming, seeding, rolling, etc., the lump 
sum of 

Dollars ($ 



Item 18. For excavating and disposing of each' 



Item 19, For incidental items of work at Tekoa 

Reservoir including construction of diver- 
sion dam; removing superstructure] placing 
concrete roof slab and removal of sand,, 
gravel and debris at the existing valve 
chamber] and repairing chain link fence 
atop the dam, the lump sum of 



Dollars U 



77 



Item 20. For regrading, filling and shaping existing 
roadways shown on plans, and other incident- 
al items of work in connection therewith, 
the lump sum of _______ 



Prices for 
Work. 



Dollars {T 



X 



Item 21. For work at Humburt Gutter, including 

excavating channel, filling over water main 
and repairing masonry culvert, the lump sum 



of 



Dollars ($ 



) 



Item 22. For each cubic yard of ledge and boulder 

excavation at Granville, Winchell, Japhet, 
Montgomery and Tekoa Reservoirs, at bridge 
sites, and at Humburt Gutter, the sum of 



Dollars ($ 



77 



Item 23. For furnishing and installing all materials 
at Chapln Pond necessary for the construc- 
tion of the earth dam, roadway, manhole, 
piping, rip-rap, etc., including all grad- 
ing, rolling, compacting and Incidental 
items of work, the lump sum of 



Dollars IT 



77 



Laws and 
Regulations. 



ARTICLE 17 . The Contractor shall keep himself fully 
informed of all State and National laws,, and municipal 
ordinances and regulations in any manner affecting 
those engaged or employed in the work, or the mater- 
ials used in the work, or in any way affecting the 
conduct of the work and of all such orders and 
decrees of bodies or tribunals having any jurisdiction 
or authority over the same. If any discrepancy or 
inconsistency is discovered in the specifications or 
Contract for this work in relation to any such law, 
ordinance, regulation, order or decree, he shall 
forthwith report the same to the Engineers in writing. 
He shall at all times himself observe and comply with, 
and shall cause all his agents and employees to ob- 
serve and comply with, all such existing and future 
laws, ordinances, regulations, orders and decrees; 
and shall protect and indemnify the City and the 
Board and their officers and agents against any claim 
or liability arising from or based on the violation 
of any such law, ordinance, regulation, order or 
decree, whether by himself or his employees. 



State and 
Federal. 



Hours of 
Work. 



All the materials furnished and work done are to 
comply with all State and Federal laws and regulations 

ARTICLE 18 . In the employment of mechanics, team- 
sters, chauffeurs and laborers in the construction 
of this public works, the Contractor shall give 
preference, first, to citizens of the Commonwealth 
who have served in the army or navy of the United 
States In time of war and have been honorably dis- 
charged therefrom or released from active duty 
therein, and who are qualified to perform the work 
to which the employment relates; and secondly, to 
citizens of the Commonwealth generally, and, if they 
cannot be obtained in si^fficient numbers, then to 
citizens of the United States. Preference shall be 
given to veterans and citizens who are residents of 
the City of Westfield, Mass. No laborer, workman, 
mechanic, foreman or inspector working within this 
Commonwealth in the employment of the Contractor, 
subcontractor, or other person doing or contracting 
to do the whole or a part of the work contemplated 
by this Contract, shall be required or permitted to 
work more than eight hours In any one day or more 
than forty-eight hours In any one week, or more than 



Contractor 
to Pay All 
Claims for 
Labor, etc, 



ARTICLE 19 . The Contractor further agrees that he 
will pay for all labor performed or furnished , and 
for all material used or employed, including lumber 
used on the project but not incorporated in the work, 
and for the rental or hire of vehicles, steam shovels, 
rollers propelled by steam or other power, concrete 
mixers, tools and other appliances and equipment 
used or employed in the carrying out of this con- 
tract, and shall pay all persons who contract with 
the principal for labor and materials on account of 
the work herein contemplated and that he will fur- 
nish the Board at its request with evidence satis- 
factory to the Board that all persons who have done 
work or furnished anything under this contract and 
all claims of private corporations or Individuals 
for damage of any kind caused by the construction 
of said work have been fully paid or satisfactorily 
secured and In case such evidence is not furnished 
the Board may cause to be retained out of any amount 
due the Contractor sums sufficient to cover any such 
unpaid claims. While it is understood that the 
security required to be given by the Contractor to 
satisfy the conditions of statute law by his giving 
the bond accompanying this contract, the City may 
nevertheless cause any moneys retained or to become 
due to be held and applied to the payments for 
labor or materials for which security is required 
under the provisions of law. 



Payments to 
Contractor. 



ARTICLE 20 . The City, so long as the Contractor 
continues to carry on the work, shall make monthly 
payments therefor as follows: The Engineers shall 
each month prior to the completion of the work 
estimate the value of the work done to the date of 
the estimate and thereupon the City shall deduct 
from such estimate ten per cent (10$) thereof, all 
previous payments, all amounts to be kept under the 
preceding Articles and shall pay the balance of 
such estimate to the Contractor; shall ninety-one 
(91) days after the completion of the work esrxmate 
zne total amount to be allowed under the preceding 
Articles and thereupon the City shall deduct from 
such amount one per cent (1%) thereof, all previous 
payments and all amounts to be kept under the pre- 
ceding Articles, and shall pay the balance to the 
Contractor, and shall six months after the completion 



A RTICLE 21 . The City shall not be liable to the 
Contractor except as provided in the preceding 
City not Articles , and on making the last payment aforesaid, 
to be shall be released from all claim or liability to 
Liable. the Contractor for anything done or furnished for 

or relating to said work, or for any acts or neglect 
of the City or of any person relating to or affecting 
said work, except for the remainder, if any there be, 
of the amounts retained as aforesaid. 

ARTICLE 22 . In compliance with Chapter 461, Acts of 
1935 j the following Classifications of Labor and 
Wage Rates. Minimum Wage Rates applying thereto, have been estab- 
lished by the Department of Labor and Industries of 
the Commonwealth of Massachusetts. 

Classifications of Rate per 

■Occupations Hour 

Hoisting Engineer $3. 00 

Assistant Engineer: On Steam Machines .... 2.40 

On Other Machines .... 2.10 

Crane Operator 3 . 00 

Power Shovel Operator 3. 00 

Trenching Machine Operator. ' 3 . 00 

Tractor Operator 2 . 55 

Bulldozer Operator 2 . 55 

Grader Operator 2 . 55 

Compressor Operator - 220 cu. ft. or less 2.00 

Over 220 cu. ft. 2.45 

Jack Hammer Operator , 2 . 15 

Roller Operator 2 . 47-1/2 

Concrete Mixer Operator - 1 bag 1.90 

2 bags or more.. 2.40 

Pumpman 2 . 45 

Other Power Driven Equipment 2. 47-1/2 

Bricklayer 3 .27-1/2* 

Cement Finisher 3 . 27-1/2* 

Stone Cutter 2.25 

Stone Mason 3.27-1/2* 

Mason Tender 2 . 15 

Catch Basin & Manhole Builder 3.27-1/2* 

Carpenter 2 . 77-1/2** 

Pile Driver & Cofferdam Builder " 2.85 

Iron Worker 3. 38*** 

"P o n ri -f- o i-i V R R 



Classifications of Rate per 
Occupations (Continued) Hour 

Wage Rates Pipe Layer $1 . 90 

Stone Spreader 1.90 

Asphalt Raker 1.90 

Curb Setter 2 . 05 

Common Laborer 1.90 

Water Boy 1 • 00 

Electrician 3.05 

Granite Cutter 3 . Ob 

Operator of 3 axle equipment 2.25 



IN WITNESS WHEREOF, the parties to these presents have caused these 

presents to be signed and sealed this day of 

in the year nineteen hundred and fifty-six. 



City of Westfield, Mass. 
By its 



r 

Board of Public Works ( 



Contractor 



By 



(If the Contractor is a partnership, fill out the following , giving 
the full name of each partner.) 

The above contracting consists of the 

following members : 

residing 



residing 



(if the Contractor is a corporation, give its place of organization, 
its president and treasurer. ) 



Place of Organisation 

President 

Treasurer 



BOND 
KNOW ALL MEN BY THESE PRESENTS, 

That we j 

an individual a partnership a corporation organized under the 

laws of the State of having an usual place 

of business in as principal, and 

, a corporation organized 

under the laws of the State of and having 

an usual place of business in as surety, 

are holden and stand firmly bound and obligated unto the City of 
Westf ield, Mass . , as obligee in the amount of ,,,.„„..„„., , 



Dollars ($ ), lawful money of the United States of America 

to and for the true payment whereof we bind ourselves, and each of us, 
our heirs, executors, administrators, successors and assigns, jointly 
and severally, firmly by these presents. 

WHEREAS, the said principal has by means of a written agreement 

dated , 1956, entered into a contract with the said 

obligee for Repairs to Water Supply System, and all incidental work, 

a copy of which agreement is attached hereto and by reference made a 

part hereof. 

NOW THE CONDITION of this obligation is such that if the said 
principal shall well and truly keep and perform all the agreements, 
terms and conditions of said contract on his part to be kept and 
performed and shall also pay for all labor performed or furnished, 
and for all material used or employed including lumber used on the 
project but not Incorporated in the work, and for the rental or hire 
of vehicles, steam shovels, rollers propelled by steam or other power, 
concrete mixers, tools, and other appliances and equipment used or 
employed in the carrying out of said contract, and shall pay all 
persons who contract with the principal for labor and materials, then 
this obligation shall be void] otherwise it shall remain in full 
force and virtue. 

And the said surety, for value received, hereby stipulates and 
agrees that no change in, or extension of time, alteration or addition 
to the terms of the contract or to the work to be performed thereunder 
or the specifications accompanying the same shall in any wise affect 
its obligations on this bond and it does hereby waive notice of any 
such change, extension of time, alteration or addition to the terms 
of the contract or to the work or to the specifications. 



t-i.t t.r*i 
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DEFAULT AGREEMENT 

(Name of Company Furnishing Bond} 
(Applicable Branch Office Address) 



(Office Address of Undersigned) 
(DaTteTJ 



Contractor: 
Contract: 



Bond # 



(Municipality,) "~ ~ 

(^ta^Ee") 

Gentlemen: 

This is to advise that in the event the principal on the 
above captioned bond shall be in default, and the 



(Municipality J 
so declares him in default and terminates his right to proceed 

under the contract as referred to in the bond,, (the 

(Municipality) 
having performed its obligations under said contract ), and the 

i j shall further request the | 

(Municipality) (Surety) 

as Surety, to take over and complete the said contract, the 

will exert every effort to secure bids 

(Surety) 
from other contractors for the completion of the said contract and 



bond, and who is mutually acceptable to the 

(Municipality) 

and the ____ r __, _. This is on condition, 

(Surety) "" 

however, that the lowest acceptable bid for the completion of the 

original contract, plus outstanding labor and material bills and 

other obligations of the principal for which the Surety may be 

liable, less the remaining unpaid balance under the contract, 

shall not exceed the penalty of the Surety's bond, and on the 

further condition that ~—— recognises the right 

(Municipality) 

of the to all balances re- 

( Surety) 
maining unpaid under the said contract, earned or unearned, and 

agrees to pay such balances over to the __________ 

[Surety 1 ) 
as the work progresses, and periodically as called for by the 

original contract between the principal, as herein referred to, 

and the _^__^ 

(Municipality) 

Very truly yours, 

Attorney-in-Fact . 



Westfield Water Warts - 1&74 




1S74 Reports 

Description of Lands Taken and Location Maps for Westfield Water Works - 1&74 - by the Town of 
Westifeld by Act of Massachusetts Legislature approved May 29, S&73. See: Hampden County 
Registry of Deeds Book 3 OS, Page 346 for description of tracings. 



City/Town 



Westfield 



City/Town 


Montgomery 




Name 


Atwater 




Name 


Horton, Samuel 




Name 


Moore, Octerlony 




Name 


Moore, Oliver A 




Name 


Moore, Horace F 




Name 


Williams , Frances Z 




Name 


Thompson, David 




Name 


Fhelan, Elisha 




Name 


Deneen, Jere 




Name 


Hines, Patrick 




Name 


Mallory 




Name 


Simmons 




Name 


Dibble, John 




Name 


Ferry, David 




Name 


Collins, Erastus 




Name 


Atkins, Martin 





Name 



Atkins, Dennis 



Name 


Yeamans 


Name 


Phelan, John 


Name 


Cooley, Charles 


Name 


Moseley, David 


Name 


Massachusetts Comm 


Name 


Bancroft, Edward 


Railroads 


New Haven & Northampton Railroad 


Railroads 


Boston & Albany Railroad 


Streets 


North Elm Street 


Streets 


Pochassic Road 


Water 


Westfield River 
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Land taken of Oliver A. Moore, November 21, 1904. 

KNOW ALL MEN, 

♦ i, T ?£* H 1Q T ? TO °l West field, in aocordanoe with 
the authority given by an Aot of the Legislature of 
Massachusetts, entitled "An Aot to Supply the Town of 
Westfield with Pure Water - approvedTtey 29th:°™873 
and for the purposes named m the 1st. and 3rd! sec- 
tions of said aot, have taken and do hereby take the 
roll owing described land situated in Montgomery, Hamp- 
den County Massachusetts, and supposed to belong "to 
Oliver A. Moore:- 

Commencing at the north-easterly corner of land 
now or formerly of one Bar gf rede and in the westerly 
line of land of Town of Westfield, thence running 
North 84° 31' 15- West along the division line be- 
tween land of said Bargfrede and land of Oliver A. 
Moore, sixty-four and five tenths [64.5 J feet to a 
stone monument, thence North 32° 43* 45" East six 
r ] aaP'%7\ 3 ]i, zt y~? i & ht f md seventy-four one-hundredths 
\S ;lt' f98t to a ston e monument, thence North 
* A 7 /}§! M B 1 f ?V£ hundred eighty-eight and seven 
iJSW?^! 8 - 8 - 7 ^ feet to a stone monument, thence North 
^V^^^ast ninety-three x 11 ^ eighty-five one- 
hundredths (93.85) feat to a stone monument, thenoe 
bouth 89° 31' East sixty-eight and seventy-four one- 
hundredths (,68.74; feet to a stone monument, thence 
South 59° 27' 45" East three hundred fifty- two and 
eighty-nine one-hundredths (352.89; feet to a stone 
monument, thenoe South 82° 1' 30" East six hundred 
fifty-two and thirty-two one-hundredths (6S2.32; feet 
to a stone monument, thenoe South 57* 25 East two 
hundred sixty- six and eighty-four one-hundredths 
(266,84) feet to a stone monument, thence same course 
seven feet (7.0' ) to the center of an oak tree at the 
end of a stone wall, thence South 86** 52" East one 
hundred fifty-eight and seventy-one one-hundredths 
(158.71) feet to an oak tree in the division line be- 
tween land of said Oliver A. Moore and land of C. A. 
Williams, thence south 38° 55' West along said div- 
ision line about seven and five tenths (7.5) feet to 
land of Town of Westfield, thenoe westerly and south- 
erly along land of said Westfield to place of beginn- 
ing. The fore-going taking inoludes all land included 
within the above described lines. 

Said Town of Westfield by its Board of Water 
Commissioners, Sumner I., Hildreth and Prank S. Dewey, 
Jr., for the purposes aforesaid has taken all the 
rights to the above described tract of land. 

In witness whereof, we, the said Sumner W. Hil- 
dreth and Frank S. Dewey, Jr. have hereunto set our 
hands this twenty-first day of November in the year 
of our Lord, One Thousand Nino Hundred and Four. 
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In the presenoe of 



signed) m/ta-p^n. (\) t W ^7/p 
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Land taken formerly of Frances E. V/illlams, July 1, 19o5. 
KUOi/ ALL mS, 

i'iiat the Town of V/estf ield, in accordance with the authority 
given by an Act of the Legislature of Massachusetts entitled "An 
Act to Supply the Town of '.Vestf iald with Pure Water," approved 
inlay 29th., 1873 and for the purposes named in the 1st. and 3rd. 
sections of said act, have taken and do hereby take the following 
described land' situated in Montgomery, Hampden County, Massachus- 
etts, and formerly belonging to Frances B. Will lams :- 

Commencin^; at an iron monument at the southeasterly corner 
of land formerly of 'Frances S. Williams and at the southwesterly 
corner of land of Town of Westfield taken of 0. A. Moore Dec. 2o t 
1R83, thence westerly along land of Town of V/estf ield about one 
hundred ninety-nine tliU.o) feet, thence Korth 38" 55' East along 
land of Town of iVestfield about seven and five tenths 17.5} feet 
to the centre of an oak tree, thence North 37° 37 ' 3o" East along 
land of 0. A. Moore two hundred ninety- two and ninety-five one- 
hundredths (292.95) feet to a stone monument, thence North 79° 33" 
East along land of said Moore ninety- three and thirteen one- hun- 
dredths 193.13) feet to land of said Town, thence South 14° 55' 45" 
West along land of said Town two hundred seventy- eight and five 
tonths 1278,5) feet to the place of beginning. 

Said Town of iVestfield, by its Board of Water Commissioners, 
Sumner ff. Hildreth, F. S. Dewey Jr. and J, Ho r ton Packard, for the 
purposes aforesaid have taken all ti.e ric'i ts to , the above describ- 
ed tract of land. 

In witness whereof, we, the said Sumner "A. I-'ildreth, F. S. 
Dewey Jr. and J. Morton Packard have hereunto set our Lands this 
fii'st day of July in the year of our Lora, one thousand nine 
hundred and five. j ? 
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Westfield Water Works - Granville Supply - Description of land Taken &. Location Maps - 19 O& 




LytrK Reports 

"Westfield Water Works - Granville Supply - Description of Lands Taken &. Location Maps 19 Q&". 
Filed Hampden County Registry of Deeds November 16, tyoS. James R. Wells, Register. Chapter 34 a 
Acts L&95. 



City/Town 



Granville 



City/Town 


Westfield 




Name 


Peck, LO 




Name 


Sullivan, Jerry 




Name 


Sullivan, Katie A 




Name 


Peck, AE 




Name 


Fowler, Joseph J 




Name 


Allen, Flavia J 




Name 


Winchell , Artemese 




Name 


Jones, Wilbur S 




Name 


Holcomb, Elisabeth A 




Name 


Holcomb, William 




Name 


Consolatti, Stephen 




Name 


Carew, Justin G 




Name 


Kellogg, Eliza E 




Name 


Tice, Dustin A 




Name 


Sauers, Rosa M 




Name 


Bruch, A J 





Name 



Roach, David L 



Name 


Phelan, Mary J 


Name 


Pendelton, Wilbur 


Name 


Hollister, Sarah E 


Name 


Clifford, Dennis 


Name 


Hollister, Hubbard 


Name 


McDonald, Nellie Shoughrue 


Name 


Noble, Andelusia 


Railroads 


New York New Haven & Hartford Railroad Company 


Railroads 


Holyoke & Westfield Railroad 


Streets 


Granville Road 


Streets 


Northampton Road 


Streets 


Mountain Road 


Streets 


Old Granville Road 


Streets 


West Granville Road 


Streets 


Phelon Road 


Streets 


Wild Cat Road 


Water 


Munn's Brook 


Water 


Tillotson Brook 


Water 


Japhet Brook 


Water 


Hollister Brook 


Water 


Hollister Brook 
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Land taken of Anna G. S. Bar gf rode, November 28th., 19 o5. 

KNOW ALL U2N, 

That the Town of Westfield, in accordance with the 
authority given by an Act of the Legislature of Massachusetts ent- 
itled "An Act to Supply the Town of Westfield with Pure Water", 
approved May 29th*, 1873 and for the purposes named in the 1st. 
and 3rd- sections of said act, have taken and do hereby take the 
following described land situated in Montgomery, Hampden County, 
Massachusetts, and supposed to belong to Anna C. S, Eargfrede:- 

Tract jjfl. Commencing at a stone monument on the easterly aide of 
the highway and in the division line betweon land of 0. A. Moore 
and land of said Eargfrede, thence South 84" o9' 45* East along 
land of said Moore two hundred thirty and one tenth (23o.l) feet to 
a stone monument at land of Town of Westfield, thence same course 
along land of Town of Westfield about sixty-four and five tenths 
(64.5) feet, thence southerly along land of said '.Test field about 
three hundred seventy (37o.) feet, thence westerly along. land of sa- 
id Westfield aoout three hundred seventy (37o.) feet to the highway, 
thence northerly along the highway about three hundred twenty- two 
1322.) feet to the place of beginning, containii.g about 2.C2 acres. 

Tract ir2. Commencing at a atone monument on the westerly side of 
the highway and in the division line between land of Clifford Moore 
and land of said Eargfrede, aaid monument bearing South 33" 43' 45" 
Wast one hundred thirty- three and four tenths (133.4) feet from the 
first mentioned monument in the description of ti-act /fl, thence No-' 
rth 89" 49' 3o" West along land of said Moore eleven hundred twenty- 
eight and three tenths (1128.3) feet to a stone monument, thence So- 
uth 1° 28' Bast along land of said Clifford Moore twelve hundred si- 
xty-seven (12G7.) feet to a stone monumont at land of one Modena, 
thence South 89° 41* Bast along land of said Modena about nine hund- 
red (9oo.) feet to a point on the westerly side of the highway, aaid 
point bearing North 89" 41' West one hundrod eight and five tenths 
(loS.5) feat from a stone monument on the easterly side of the high- 
way at the commencment of the description of tract ,i3, thence north- 
erly along the highway auout twelve hundred ninety (l29o.) feet to 
place of beginning, containing about 28.94 acres. 

Tract ,.jf3. Commencing at a stone monument on the easterly side of 
the highway and in the division line betweon land supposed to belong 
to one Modena and land of said Bargfrede, thence north 89" 52' East 
along land of said Modena eighteen hundred eighty-one (1881.) feet 
to a stone monument at land supposed to belong to Ef. D. alien, then- 
ce Worth o* o2' .Vest along land of said Allen about eighty-two (82.) 
feet- to land supposed to belong to Ghas. Kelso, tl.ence same course 
along land of said Kelso nino hundred seven ty- seven and seven tenths 
(977.7) feet to a stone monument at land of Town of ",7estfisld, then- 
ce westerly along land of s.-.id Westfield about six hundred ninety 
(C9o) feet, thence southerly along land of said Westfield about five 
hundred six (5o6) feet, thence sauth-westorly along land of said ',7e- 
stfield about two hundred fifteen (215) feet, thence westerly about 
two hundred five (2o5) feet, to a hole drilled in a large rock, then- 
ce north-westerly along land of said Westfield tibout two hundaed 
eicht (2o8) feet, thsneo north-westerly along land of said Westfield 
about two hundred fifty-nine (259) feet, thence north-westerly along 
land of said Westfield about one hundred ninety-two (192) feet, the- 
nce westerly along land of said Westfield about three hundred seven- 
ty-one (371) feet to the highway, thence southerly along the highway 
about ton hundred foi'ty (lo4o) feet to the place of beginning, cont- 
aining about 38.69 acres. 

Said Town of Westfield , by its Board of ./a tor Commissi oners, Sum- 
ner- W. Hildreth, F. S. Dowey Jr. and J. Norton Packard, for the pur- 
poses aforesaid have taken all the rights to the above described tr- 
acts of land. 



(Bargfrede con'd) 



12) 



In witness whereof, we , the said Sumner Kf. Hlldreth, F. S. Dewey 
Jr. and J. Ilorton Packard, have hereunto set our hands this twenty- 
eighth day of November In Uie year of our Lord, one thousand nine 

hundred and five. 

( S ign ed ) ^t-Tt er : ^H /iCv'^'M^^. : . . j 
r ' k v*/7* * ' * ' ' 



Board of water 



Conn Is si oners. 



In the presence of 



a^^€M^ 



i 






ij 



*/>'*»&■ J4 m^ 










&£J3/>0/4£ f/jiUfO£/ / 



uand taken of Frank Hallbourg, December 1, 19o5. 



KNOW ALL MEW, _ t . , ,«..*,« 

That the»Town of Westfield, in accordance with the 
authority given by an Act of the legislature of Massachusetts ent- 
itled "An Act to Supply the Town of Westfield with Pure Water", 
approved May 29th., 1873 and for the purposes named in the 1st 
and 3rd. sections of said act, have taken and do hereby take the 
■following described land situated In Montgomery, Hampden County, 
Massachusetts, and supposed to belong to Frank Hallbourg. 

Tract rfl. Commencing at a stone monument on the westerly side 
of the Tefcoa iload, so called, in the division line between land of 
said Hallbourg and land supposed to belong to V. E. Barnes, thence 
South 42° 41' 3o" West about two hundred thirty-eighty and ( six^ ten- 
th's (238. C) feet to a stone monument, thence North 84 38' 3o" 
'.Vest about five hundred seventy- six and five tenths (576.5) fast to 
a stone monument, thence Worth 2 11' East about three hundred fif- 
ty-one 1351. o) feet to «tone monument, thence North 87 39 West 
a^out six hundred twenty-six and seven tenths (626.7) feet to a 
stone monument, thence South 3° 48* 45" West about nine hundred 
forty-six (946.o) feet to a stone monument at land supposed to be- 
long to one Perry; the five proceeding courses are along laud sup- 
posed to belong to said V. E. Barnes, thence North 87 26' 45 West 
along land of said Perry about thirteen hundred eighty-one and five 
tenths (1381.5) feet to a stone monument at land supposed to oelong 
to L. 0. Moore, thence Korth 18° ol' East along land of said Moore 
about nineteen hundred fifty-one (19^1. o) feet to a stone monument 
at land supposed to belong to Clifton A. Moore, thence South 89 57' 
16" East along lfuid of said Moore about one hundred ninety-eight 
and one' tenth (198.1)- feet to a stone monument at land of Frank 
Hallbourg, formerly of Fitzhugh Hoag, thence easterly along land 
formerly of said Hoag about twelve hundred ten (12lo.o) feet, thence 
northerly along land formerly of Baid Hoag about three hundred twen- 
ty-five (325.o) feet, thence easterly crossing the Tekoa .load about 
ten hundred twenty (lo2o.o) feet to land supposed to belong to Chas. 
M. Hayden, thonce South 3" 59' 4o" West about one^ hundred thirty 
(130. o) feet to a stone monument, thence South 84 57' lo" East 
about two hundred fifteen and six tenths 1216.C) feet to a stone 
monument, thence South 4" 17' lo" West about seven hundred sixty- 
nine and eight tenths (769.8) feet to a stone monument at land sup- 
'posed t"o belong to one Hall: the last three courses are along land 
of Chas. M. Hayden, thence South 81° ol' lo" West along land of said 
"Hall about thirty and nine tenths (3 0.9) feet, thence South 25 o9' 
4/ " West along land of said Hall about three hundred eighty-nine 
sl.id one tenth [389.1) feet to a stone monument, thence North 8o° 27' 
4o " West 'along land of Hall and land supposed to belong to one Ste- 
ven/^about two hundred thirty-nine and two tenths (239.2) feet to 
. a stone monument on the easterly side of the Tekoa Road: said mon- 
ument bearing North 11° o7 ' 3o" Jest about two hundred fourteen and 
one tenth (214.1) feet from the first mentioned monument, thence 
southerly along the highway to the place of beginning. Containing 
about ninety-nine acres and eighty-six square rods (99 A. 86 R.) 
* The foregoing described tract being what is known as the IvicGill 
Farm and deeded to said Hallbourg by Michael and Sarah R. McGill 
June 2oth., 19o5 and recorded in HiMnpdBn County Registry of Deeds, 
Book (394, Page 2o9. 

Tract §2 .'* Commencing at a stone monument at the south-easterly 
corner of land supposed to belong to Clifton A. Moore and in the 
northerly line of tract $\ t thence North 7° 37' 45" East about 
eight hundred fourteen and eight tenths (814.8) feet to a stone 
monument, thence i.orth 87° 2G' 3o" West about seven hundred twen- 
ty-six and one tenth(726.1) feet to a stone monument, thence South 
oo' o2' 3o " East about seven hundred seventy -eight and seven tenths 
(778.7) feet to a stone monument at land supposed to belong to 



| 






(1) 



., 



(Hallbourg con'd) 



(2) 



L, 0. & Vf. T. Moore; the thr-ee last courses are along land of C. A. 
Moors, thenoa North 89° 31' West alone land of h.Q. & yf.T. Moore 
about four- hundred fifty and three tenths (45o,3) feet to a stone 
monument, thence North 36° 27' 45* V/est along land of L.Q. & W.T. 
• Moors and the "Unknown Lot", so called, about seven hundred six 
and one tenth (7oC.l) feet to a stone monument, thence North 5" 11 • 
45 West along land supposed to belong to Thomas Modena about four 
hundred 1 seventy-three and four tenths (473.4) feet to a stone, monu- 
ment on top of a large boulder, thence North lo" 28' 3o" East' along 
viand of said Modena about three hundred fifty-four and three tenths 
1354.3) feet to a stone monument, thence South 83° 31 • 4o" East 
about seven hundred eighteen and three tenths (718.31 feet to a 
stone monument, thence South 38° oS' 3o" Hast about one hundred 
r J?";?" P ?t* e i ght ta nths (164.8) feet to a stone monument, thence 
North 71 01 So East about nine hundred forty-three and five ten- 
ths (943.5) feet to a stone monument, thence South 43° 54' 25" East 
about six hundred forty-six and four tenths (646.4) feet to a stone 
monument, thence North 46° o4' 3o" East about three hundred sixty- 
six and four tenths (366.4) feet to a stone monument on the wester- 
ly side of the Tekoa Road, thence south-easterly along the said 
Tekoa, Road to a stone monument on the easterly side of said road 
bearing South 44 36' 45" East about four hundred sixty-three aAd 
Whren tenths (463.3) feet from last mentioned monument, thence South 
8 j 24 2o East along land of Thomas Modena about nine hundred 
.iinety-nine and five tenths (99B.5) feat to a stone monument at land 
supposed to belong to Walter Allen, thence South 3° 59' 4o" West 
along land of said Allen and land of Chaa. M. Hayden about seven 
hundred sixteen and eight tenths (716.8) feet to a point at north- 
easterly corner of tract ,f\ t thence westerly crossing the Tekoa 
Road about ten hundred twenty (lo2o.) feet, thence southerly about 
ti.ree hundred twenty-five (320.) feet, thence westerly about twelve 
hundred ten (121o,) feet to place of beginning. Containing about 
eighty-five acres one hundred twenty-seven square rods (85 A. 127 R.) 
Ihe foregoing described tract, being the same tract deeded to said 
Hallbourg by Florian .Anton, October 16th., 19o5 and recorded in 
Hampden County Registry of Deeds, Book 691, page 149 

Said Town of . V/estfield by its Board of Water Commissioners, 
^umner ,/. Hildreth, J". S. Dewey Jr. and J. Horton Packard, for the 
purposes aforesaid have taken all the right to the aforede scribed 
tracts of land. 

In witness whereof, we, the said Sumner W. Hildreth F S Dewev 
Jr. and J. Horton Packard, have hereunto set our hands this first 
dsy of December in the year of our Lord .one thousand nino hundred 
and live. 

' Signed) Qf-'i-rri'i crf-Pv.&. pLU/pt^rt,^'^^ '• ) 

.««te,i(j:.j ° 



er 



Jommissioners. 



L'ii 



bT'gf* 



In the presence of 



Land taken of Lucy ff, parkins, "'ay 1, 1012. 



"HOW ALL UV8, 

That the Town of L'astfield, In accordance with the 
authority given by an Act of tho Legislature of I'assachufletts 
entitled "An Act to Supply tho Town of West field with Pure v:ater.' 
approved May 29, 1873 and for the purpose named In this 1st. and 
3rd. sections of said -\ot, bare taken and do hereby take the 
following described land situated in Montgomery, Hampden Comity, 
Massachusetts, and supposed to belong to Lucy 'IT. Perkins. 

Commencing at a stone monument on tho westerly side of the 
highway at ltmd of F. II. Butler; thence II. 6o"42' W. along land 
of "said Sutler about one thousand fifty-three (1053) feat to an 
iron monument aupoosed to be in the Montgomery and Russell town 
line j thence II 22*39' E. about seven hundred sixty-two (763) feet 
to a stone monument supposed to be in the said town line J thence 
Hi22°14 t "vT. about seven hundred ninety (790) feet to a stone 
monument supposed to be In the said town line and at land of Perry; 
thane e H. 33 35' -« along land of said Perry, about three thousand 
two hundred eighty two (3" 82) feet to a stone monument at land 
formerly of Sharman and Fowler j ''.hence S. 5C'°3B' Hi along said 
land about one thousand forty- three (1043) feet to a stone monument 
on the westerly side of the highways thenoe southerly along said 
highway about four thousand six hundred thirty (4630 ) feet to the 
place of beginning, containing •..bout one hundred two (103; Acres. 
Thfl foregoing described trr.ct being the same tract deeded to said 
Luoy »'. Perkins by Leon D. Blood etc. May 15.. 1.911 and recorded in 
Ilazipden County Registry of Deeds , Book 823, Page 334 and by Luther 
ilclli atsr etc. A.pril 10, l^il anti recorded in Hampden County Re- 
gistry of Deedn, Book 80>, Pago 461. 

Said Town of Westfield, by Its Board of Water Commissioners 
S, /. , \llen, S, "'. Ilildreth and J. S, Bavina , Cor the purpose af cre- 
ep id have taken all right to the afore described i.ract of land. 

In witness Whereof, wo, the said 3. A. Allen, S, W. Ilildreth 
and J. S. Bavine, have hereunto aot our h.-nds this first day of 
'. r uy in tho year of our Lord, one thousand nine hundred and twelve. 

(Signed) _£ / // A ^_ 

Board of 




) l.'ater Commissioners. 
J 



In the presence o f , J~^, W^^-w^- 
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(Wilbert T. Moore) 



hundred and forty- two of the Acto 



Whereas, by Chapter throe . 
passed by the General Court of Massachusetts In the year eighteen 
hundred and ninety- five, the Town of Westfield was 
the purpose of providing an additional Bupply of 



authorized, for 
water for the 



purpose ui i«-uvauj.u[, mi miuj. laujuu cmjj{j.i.y uj. water iur t»iib 
is© of said Town and its inhabitants, to, from time to time,take 
and hold, by purchase or otherwise, any lands, property, rights of 
way and easements that nay be necessary or proper for holding, 
storing, conveying, distributing and preserving the purity of any 
of the waters taken or held by it under the provisions of 3ald 
act»and for effectually carrying out the objects of said Actt- 

NOW, there for, 'now All ::en By These Presents, that the said Town 
of ..'estfieldjby virtue of , and in the exercise of, and in part exe- 
cution of the powers conferred by said act, for the purpose of 
holding, storing and preserving the purity of such waters and for 
of factually carrying out the provisions of said Act, has, on this 
twenty-ninth dray of December, in the year nineteen hundred and 
fiftoon, taken, appropriated and now holds the land and property 
hereinafter described, together with any and all rights of" wav* and 
easements which, in anywise, there to appertain or belong. 

Said land and property are situated in Montgomery in said Countv 
of Hampdnn, and are described as follows :- 

Tract r'l. Commencing at a point in the northerly line of the 
highway passing the Mountain House and in the middle of Moose * 
meadow Brook, thence westerly along said highway about twenty-one 
hundred and twenty- five feet to a stone monument at land of 
Andrew J. ?: amice Hall, thence Worth 5" 52' East about eighteen 
hundred thirty- two fl832) feet to a stone monument, thence North 
02*01' East about fifteen hundred fifty {1S50) feet to a stone 
monument at land of Arthur J. '/.ashburn, tho last two courses are 
along land of said Hall, thence South 8*45' '.vest along lands of 
said Washburn and of David L, Allyn about nineteen hundred seventy 
(1970) feet, thence easterly along said Allyn to Moose Meadow Pond 
thence southerly along said Pond to the placo of beginning, contain- 
ing about eighty-one and six tenths (81.6) acres. 

Tract ?'2. Commencing at a stone monument on the southerly side 
of the highway [Massing the Mountain House about opposite the 
middle of Tract "1, thence South 9*14' West about one hundred 
eighty-two (182) feet, thence North 87" West about three hundred 
twenty- four (324) feet, thence north IP* Mast about two hundred 
fifty (250) feet to a stone monument on the southerly side of 
Baid highway, the three preceding courses ars along land of 
rM* r Sl\ A * Tr(Jadw el? and defined by stone walls, thence South 
M 21 East about two hundred eighty (280) feet to the place of 
beginning, containing about one and five tenths (1.6) acres. 

The foregoing described tracts are supposed to belonn to 
..ljbert T. Moore of Huntington, Massachusetts. 

In Fitness Whereof, the said Town of Vestfield has caused this 
mstriment to be signed by the water Commissioners of said Town, 



Board of 
Water Cmrimissioners, 

In the presence of 
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(VJilbert T. Koore) 
Description of property of the Town of tfestfield 

loos- ted in the Town of Montgomery, Maas. 



Commencing at a stone monument in the 7festerly line of 
land of navid L.' Allyn and hearing South 0°45' West about 
seventeen hundred sixty (1760) feet from a stone monument at 
the southeasterly corner of land of Andrew J. & Eunice Hall, 
thence South ?A° 30* East along land of said Ally* About two 
hundred sixty-two (262) feet to a stone monument at land of 
Town of viestfield, thence westerly about one hundred eighty- 
five (185) feet, thence I'orth. 8*45' East about two hundred 

ten (210) feet to the place of beginning, containing about 

forty-five one-hundred ths (.45) acres. 



December 30, 1915, 
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(Charles H. Kelso) 
Description of property of the Town of '."estfield 
located in the Town of Montgomery, Mass. 



Commencing at a ston^ monument on the westerly side of 
the highv.'ay,Icnov;n as Pitcher street, opposite the school house 
and at the northeasterly corner of land of ".'. d. Allyn, thence 
::orth S8°28' '."."est along land of said Allyn about nineteen hun- 
dred ninety- three (1993) feet to land of the Town of V/estfield, 
thence north 0°02' ".Vest about nine hundred seventy- seven and 
seven tenths (977,7) feet to a stone monument, thence North 36- 
55' East about five hundred eighty (580) feet, thence North 
12° 45' East about six hundred thirty- seven (637) feet, thence 
South 89" 22' East nbout seventy (70) feet to a stone monument 
at land of said Allyn, the four proceeding courses are along 
land of the Town of '.Testfield, thence South 86° 25' East about 
three hundred fifty-nine (359) feet to a stone monument, thence 
North 6° 03' West about thirty- eight (38) feet, thence North 58° 
40' East about four hundred seventy- five (475) feet, thence 
North 69" 05' East about eighty {80} feet to a stone monument 
on the westerly side of said Pitcher street, the four proceeding 
courses are along land of said Allyn, thence southerly" along 
eald street, about twenty- three hundred fifteen (2315) feet to 
the place of beginning, containing about sixty-eight and six- 
teen one -hundredths (68.16) ni-.res. 



April 29, 1916. 
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11. 

O 

(Ocenlus E. IJoore) 

"he rear, by Chapter three hundred and forty- two of the Acts 
missed ty the General Court of Massachusetts in the year eighteen 

Ired and ninety-five,the Town of Westfield was authorised, for 
the purpose of providing an additional aupply of water for the 
uBe of Bald Town and its inhabitants, to, from time to time, take 
and hold, by purchase or otherwise, any lands, property, rights of 
way and easements that may be necessary or proper for holding, 
storing, conveying, distributing and preserving the purity of any 
1 of the waters taken or held by it under the provisions of said , 
Act and for effectually carrying out the objects of said Act:- 

Now, therefor, Know All Hen By These Pre Bent a, that the said Town 
of V.'estfield,by virtue of, and in the exercise of, and in pRrt exe- 
cution of the powers conferred by said Act, for the purpose of 
holding, storing and preserving the purity of such waters and for 
effectually carrying out the provisions of said Act, has, on this 
i sixth day of February, in the year nineteen hundred and seventeen, 
i taken , appropriated and now holds the land and property herein- 
J after described, together with any and all rights of way and 
S easements which, in anywise, thereto appertain or belong,. 
\ Said land and property are situated in Montgomery in said 

County of Hampden, and are described as follows :- 
v Tract #1* Commencing at a stone monument on the westerly 
^ side of the highway leading from the Montgomery town hall 
J aoutherly toward Russell, thence southerly along said highway 
J about eleven hundred and fiftenn {1115} feet to land of 
) Adelaide Pittsinger, thence North 38" 18' '.'Jest about three hun- 
I dred forty-five (345) feet, thence North 27>"Q5' West about 
S four hundred forty (440) feet to a 24" black birch tree, thence 
JJ South 75° 35' West six and five tenths (6.5) feet to a stone 
^ monument, thence same course about two hundred eighty- four 
(264) feet, thence South 83 a 03 f West about three hundred fif- 
teen (315) feet to a stone monument at land of David L, Allyn, 
the last four courses are along land of said Pittsinger, thence 
North 3" 43' East about five hundred sixty-four (564) feet to a 
stone monument, thence South 81° 02' East about two hundred 
eighty-eight (288) feet, thence North 89° 20' East about seven 
hundred twenty- nine (729) feet to the place of beginning, the 
last three courses are along land of said Allyn, containing 
about fourteen and thirty- two one -hundredths (14.32) acres. 
Tract #2. Commencing at a stone monument on the easte^y 
side of said highway opposite Tract #1 and at the southweBt 
corner of land of Edward C. Clark, thence North 84° 40 ' East 
about eighty (60) feet to a stone monument, thence South 3" 21' 
Eant about fifty (50) feet to a stone monument, thence South 
29° 05* west about one hundred twenty- two (122) feet to a atone 
monument on the easterly side of said highway, the last three 
oourses are along land of said Clark, thence northerly alone 
said highv.-ay about one hundred fifty (150) feet to the place 
of beginning, containing about eighteen one -hundredths (.18) 
acres. 

Tract j{-'3. Commencing at a stone monument on the easterly 
side of said highway and in the westerly line of land of said 
Clark, thence South ^SMs' East about two hundred seventeen 
(217) feet to a stone monument, thence South 50*36' 7,'est about 
one hundred forty-four (144) feet to a stone monument, thence 
North 59" 30' '.Vest about one hundred ninety (ISO) feet to a 
stone monument on the southerly side of said highway, the last 
three courses are along land of said Clark, thence northeasterly 
along said highway about two hundred thirty (230) feet to the 
place of beginning, containing about eighty- three one -hundredths 
(.83) acres. 




12. 



The foregoing described tracts are supposed to belong to 
Ocenius E, Moore of Huntington, Massachusetts, 

In WltnesB '.'/hereof, the a eld Town of Westfield has caused 
j this Instrument to be signed by the Water Commissioners of said 
• Town. 



Board of 



Water Commissioners. 



In the presence of 



C^S,r/a, 
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(Adelaide Pittsinger) 



'"hereas, by Chapter three hundred and forty- two of the Acts 
naRBP-d by the General Court of Massachusetts in the year eighteen 
hundred and ninety- five, the Town of Y,"eetfield was authorized , for 
the purpose of nroviding an additional supply of water for the 
usp of said Town and Its inhabitants, to, from time to time, take 
and hold, by ourehase or otherwise, any lands, property, rights of 
vmv and easements that may be necessary or proper for holding, • 
storing, conveying, distributing and preserving the purity of any 
of the waters taken or held by it under the provisions of said 
Act, and for effectually carrying out the objects of said Act:- 

Now, therefor, Know All Men By These Presents, that the said Town 
of WestfJ.eld,by virtue of, and in the. exercise of, and in part, exe- 
cution of the powers conferred by said Act, for the purpose of 
holding, storing and preserving the purity of such waters and for 
effectually carrying out the provisions of said Act, has, on this 
sixth day of February, In the* year nineteen hundred and seventeen, 
taken, appropriated and now holds the land and property herein- 
after described, together with any and all rights of way and 
easements which, in anywise, thereto appertain or belong. 

Said land and property are situated In Montgomery in said County 
of Hampden, and are described as follows :- 

Commencing at a point on the northerly side of the highway 
leading from the Montgomery town hall fcerard Russell and at the 
southwesterly corner of land of the Town of westfleld, formerly 
of 0, E. Moore, thence South 49" 36 ' West along said highway 
about one hundred seventy- five (175) feet to a stone monument, 
thence North lV'SS 1 West along land of said Pittsinger about 
eight hundred twenty-five (825) feet to a 24" black birch tree 
at land of said Town, thence South 23° 05' East about four hundred 
forty (440) feet, thence South 38° 18' East about three hundred 
forty- five (345) feet to the place of beginning, the last two 
courses are along lend of said Town, formerly of said Hoore, 
containing about one and one tenth (1.1) acres. 

The foregoing described tract Is supposed to belong to 
Adelaide Pitt singer of Montgomery, Massachusetts. 

In Witness Whereof, the said Town of westfleld has caused this 
inetrument to be signed by the Water commissioners of said Town. 



Board of 



7,'ater C ommi s s 1 one r s , 



In the presence of 
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(Clifford 0. Moore) 



Whereas, by Chapter three hundred and forty- two of the Acts 
passed by the General Court of Massachusetts in the year 
eighteen hundred and ninety-five, the Town of Westfield was 
authorized, for the purpose of providing an additional supply 
of water for the use of said Town and its inhabitants, to, 
from time to time, take and hold, by purchase or otherwise, 
any lands, property, rights of way and easements that may be 
necessary or proper for holding, storing, conveying, distrib- 
uting and preserving the purity of any of the waters taken or 
held by It under the provisions of said Act, and for effect- 
ually carrying out the objects of said Act:- 

How, therefor, Know All Men By Theae Presents, that the said 
Town of Westfield, by virtue of, and in the exercise of, and 
in part execution of the powers conferred by aald Act, for the 
purpose of holding, storing and preserving the purity of such 
waters and for effectually carrying out the provisions of said 
Act, has, on this seventh day of May, in the year nineteen hun- 
dred and eighteen, taken, appropriated and now holds the land 
and property hereinafter described, together with any and all 
rights of way and easements which , in anywise, thereto apper- 
tain or belong. 

Said land and property are situated in Montgomery In said 
County of Hampden, and are described as follows :- 

Bounded north by the Moore Hill road and land of the Town 
of Westfield, e&Bt and south by land of the Town of Westfield, 
and west by the Tekoa road, containing about seventy and four 
one -hundredths {70.04) acres. 

The foregoing described tract is supposed to belong to 
Clifford o, Moore of Hartford, tJonn. 

In Witness Whereof, the said Town of ?<estfleld has caused 
this instrument to be signed by the Water Commissioners of 
said Town, 



Board of 



Water Commissioners. 
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(Writer D. Allyn) 



"Vhorefts, "by Chanter throe hundred i rid forty- two of the Acts 
passed "by the Qaner&l ?ourt of Ha snchunattR in t.h ■• year 
eighteen hundred a-id ninety-five, thn Ttrm of '.rentfield was 
authorised, Tor the purpose of provid&ng ah additional o up ply 
of water Cor the use of sold Town and. Its inhabitants, to. 



to time, take and hold, by purchase or othr.rvM.oa 



of water 

from time 

any lends, property, rights of wny and easorients that 

neceaaary °* proper for hold inn, 



:r.y he 
Ointribu- 



ctorinr, donveying. 
L" preserving the purity of any of the wntero taken or 
holcl by It under Vr.c provisions of said Act, and •"" effectu- 
ally oarrying out the objects of sal a Aot-:- 

' How therefore. Know all lien By She ' seats, that : 

ar.ia "aw • of 7/estfield, by. virtue of, ■ < : in the exercise of, 
■ -.0 Li : 't execution of tho powers conferred by said Act, 
for the purpose nf holding, storing aafl jroaorving the purity 
f : ,a 'or effectually carrying ovt + ).t- provisions 

of said Act, has, or. this nineteenth d R .y of May, In the year 
^netneu hundred and nineteen^ taken, appropriated *nd now 
holds the land and property herel >r described, together 

with any f>nd all rightn of way and flnse^or.ta vrhv.-h, in anywj se , 
thereto appertain or belong'. 

Said land an roporty are situated In Montgomery in said 
County of Hacipden, and are described as follows :•- 

Tract No. 1. CommenCiril at "■ noint on tho Tentorly nlae of 
the hi !■■"■ known as Pitcher Street, al lsud supposed to belong 
to li* '. Allyn; thence Southerly along saifl highway about five 
hundred twenty (520) foot to thn highway known a a :ioora Kill 
Hoid; thence Westerly along said road ubout nino hundred [900/ 
f eat to Mo o s o Ue aaow Pond j thence Ho rthe rly alon r a ai a pond 
about seven hundred (700) feet t» land supposed to belong to 
]). !J, Allyn; thonee Horth 89° 45' 3aet along iw.lQ. land of 
■;. ... All-m about twenty-fivo (88) feox to a stona monument; 
thence sane course nlonrr said land of Ulyn about eifht hundred 
sixty (B60) foot to place of beginning; containing about 
ton and thirty -five one-hunt! red thy (.10*88) acres, 

o. P., Ooramenolng at a stono nonunont on the westerly 
side of the highway known aa Pitcher street, at lend of Town 
of Bestfiald, formerly of Charles H. Kelso; thence 
South 69 c 05' West about eighty (60) : ■ enoa 

South o8° 40' '.Ta'.rL about four hundred ueventy-f£ve (475) 
than co South 6° 03' 3aat about thirty-eight (38) foot to 



nomuaont ; thence 



Horth 
a 



feet; 

a stone 
08" 28' v/oet about throe hundred fifty- 
nina (359) feet to a stone monument at land it Weat- 

field, formerly of 0. A. aoorc, the last four c ursas beLng 
alcna land formerly of said Kelso j thence northerly about 
four h ■' fifteen (418) Cast to an Iron monument; thence north- 

erly about five hundred sixty-seven (867) f«ot t an iron 
nonur.'iem; ; thonoe northerly about on© hundred fcxty (140) foot 
to an iron imminent on the southerly Bide of the highway known 
fie lour? ilill Road, the last tl-rao courses bsini along land of 
Town of Westfield, formerly of 0. A. Hoc-re; tim ice Easterly 
along 3«id rord about nine hundred (900) foot to Pitcher 
Street, bo called; thence Southerly along saia otroot about 
ten hundred fifty {1000} feet to place of beginning; containing 
about twenty-two and seven-tentha (22.7) acres. 

Tract lio. 3. Commencing at a pi one monument on tho westerly 
side of the highway known aa ^itoher atreot , at land of Town of 
7/estfield, formerly of Charles H. Keltio; thonoe 
Uorth 88 c 88 • West along said land formerly of J'elBo, about 
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B l„.t.«. tomdrod niaety-tHree IMW»/1* £° r £?°Lf tne,.ce 

sss i&j£\sn.* « s insures s* »•■»! 

snid leaa roraerl3 °*.Srf x °v"o*««+ +>-«« at la"fl BuppoWd 
five 89R) fMt *° * ^"^Sth uS 1 Eastabout Si* him- 
to bolo..' to one Hall; xr.oru-G JJt,w ' uu it.-., 

dMafS (6«) «£ *%? "^dSKS SMllaet, thsno. 

!£& *• S SS 3St f « K55S S^*»> *fa»* 8 

north 1 40 .,ob-c ^Rt hi, j.iv r.hout fire huvidrod 

Bttme mon^entj b »^L Sn^h 07° 46' Bast about nine 
fiye (505 JWftgfJS-KfftitoS remnant on the 
hunted twenty {980 *»«*; . , J v , m an ? iton*r Street, the 
TTestorly aiae oi . ■ juppoooa to holanr to 

last five courses being S^^pJHEJJ Street about 

said ^«.f^^ |yfS 8 fSSt P tS^So! STb.BjM.iiUH 

fire hundred tuti v^-wo i *••■' ' ' „i»i.+ +o«+>p (39.8) acres. 
containing about tbirty-nine ^^fg^lLfte beior 
She forepolnc doacrlbsd trnoii-i^i-- - 

to 



of snld Town. 




Board of 
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Whereas, by Chapter throe hundred and forty- two of the Acts 
•passed by the General Court of Massachusetts in the year eighteen 
hundred and ninoty-five, the Town of V/eatfield was authorized, 
for the purpose of providing- an additional supply of water for 
the ubo of said Town and its inhabitants, to, Iron tine to tine, 
take and hold, by purchase or otherwise, any lands, property, 
rights of way and easements that nay be necessary or proper for 
holding Btoring, conveying, distributing and preserving the 
purity of any of the waters taken or held by it under tho provi- 
sions of said Act , and for effectually carrying out the provisions 
of said Aet:- 
i How, therefore, Know All Men By These Presents, that the city 
of WeBtfield, acting through its Board of Publia Works, to whom 
was oonf erred tho powers and duties of the Water Commissioners of 
the town of Westfield, by virtue of, and in tho exercise of, and 
in part execution of the powers conferred by said Act , for the 
purpose of holding, storing and preserving the purity of such 
• waters and for effectually carrying out the provisions of said 
Aot, has, on this nineteenth day of December, in the year nine- 
teen hundred and twenty- two , taken, appropriated and now holds 
the land p.nd property hereinafter described, together with any 
and all rights of way and easements which, in anywise, thereto 
;, appertain or belong. 

Said land -and property are situated in Montgomery in said 
County of Hampden, and are desoribed as follows :- 

Commencing eyfc a stone monument at the north-eesterly corner 
of land supposed to belong to Earl Helmes and in the south-wester- 
ly line of land supposed to belong to Ida HelmeB; thence turning 
South 38 45' East along land supposed to belong to Ida Helmes 
about 485 feet to a stone monument at land supposed to belong to 
] Harry Moore; thence South 3° West along land supposed to belong 
i said Harry Moore and along land supposed to belong to Arthur and 
v George Marcoulier about 1850 feet to land supposed to belong to 
Modena; thence I?orth 35 Vfest along land supposed to belong to 
said Modena, about 650 feet to a stone monument at land supposed 
to belong to said Earl Helmes; thence Horth 6045' East along land 
supposed to belong to Baid Earl Helmes about 1700 feet to the 
place of beginning; containing about 15 acres. 

The foregoing described tract is supposed to belong to 
Andrew J. Kali and Eunice D, Hall of Montgomery, Maes. 

In Witness Whereof, this instrument is signed by the Board 
of Publio WorkB acting for said City of Westfield, 



Board of 



Public Works. 



d^j^fefc a. 
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-■Q--S, oy Chap-tar three hun-ir- . rdrty-two of the Acts 
|.6d py neral Court of ;ts in the year eighteen 

|red and ninety-five, the Town of '.Vestfield waB authorised, 
|he purpose of proyj Additional eupoly of -.-iter for the 

said Tov/n and its inhabitant:; , to, fron tiine to ti e , take 
Ihold, .. - ^ nd3i pro-rj-erty, rights of 

easements that lay be necessary or prpijer for holding, Btoring, 
ig, distributing and reserving the purity of any of the wat- 
er held by it under the provisions of said Act. and for 
} ff actually carr •■ out the orovlBic-ns of said Act : - 

,"• , ' ■ .: By These Presents, that the city 

■P t ', * ct:n & t^ v ■-■I'd of Puo lie Works, to whom ' 

inferred the powers - ties of the Water Comr.li-.i-, loners of 

own of STestfieia, by virtue of, and in the exercise of, and 
«oart execution of the powers conferred hy p^±d Act -""or the 
^Be of holaing, storing and preserv; ourity of such 

■s and for effectually carrying out the nrovisions o-f PP id \ c t 
l.eventh day of July, in the year nineteen -k* 

holds the land 
c-ribed, together - tE 

'■:■.' tch, in anywise, thereto a s-rt tn o/np]* 
■ . 1*0 sty are situated in 
npnty of r-vvnAen, and ere described as follows :- 
Coiaaencing at a stone -aonuneht o'n Btat south' 
1 ?oad, sc jailed the "Old House : . 

Sd to belong. to one V^shhum; thence running 
9 ..-5' .'/est along land of said Washburn about 3*0 feet ' 
... . }'] « f A "• Eunice 1). Hi 11; thence : t 

, We.B-t i~ong said land of Andrew J. k Eunice TJ. Hall aboi 
a st or it on the southerly side of ssid 

ly along said road 
■. i ; Uo Slac9;pf beginning; cont nit 6,7 bo -ee. 
_ ^{-oing d^ncribed tract ie" supposed to belong to 
'ilia ; i R of •;/ , Kaes. 
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"Westfield Water Works - Granville Supply - Description of Lands Taken and Location Maps iSyS". 
Filed Hampden County Registry of Deeds Document # 254ft April 5, 1&9 ft, James R, Wells, Register. 
Chapter 342 Acts 1&95. See also: Hampden County Registry of Deeds Rook 631, Page 122. 
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WESTFIELD IftJER WORKS. GRANVILLE SUPPLY. 

DESCRIPTION OP LAND. 

Know All Men that the Town of West field in the County of 
Hampden and Commonwealth of Massachusetts, in the exercise of 
powers conferred by Chapter three hundred and forty-two of the 
Acts of the year Eighteen Hundred and Ninety-five, being an Act 
entitled "An Aot to authorize the Town of Westfield to increase 
'£n Water Supply", and approved April 30th. 1895, has by its 
*ater Commissioners, for the purpose of supplying the inhabitants 
of said Town with pure water for the extinguishment of fires and 
for domestic and other purposes, taken the right to lay and 
maintain water mains and replaoe the same and keep the same in 
repair within certain tracts or parcels of land situated, bounded 
and described as follows: 

One certain tract of land situated in Granville in said County, 
supposed to belong 'to HENRY WINCHELL, and described as follows: 

Commencing at a stake, supposed to be in the division line be- 
tween land of Florence Gutierrez and land of Henry Winchell, 
St a. 8+6G of location line of West field Water Main, and running 
on a 19° curve to left (radius 302.943 ft.) a distance of about 
sixty-nine and sixteen hundredths (69.16) feet to a stake Sta. 
9+35.16. Thence on course S.78°32'E. a distance of about sixty- 
five and fifty-five hundredths (65.55) feet, to a stake Sta. 10 
+00.71, thence on an angle of 5° to the right course S, 73°32'E. 
a distance of about one hundred forty-five and fifty-eight 
hundredths (145.58) feet to a stake Sta. 11+46.29, thence on a 
19° curve left (radius 302.943 f t , ) a distance of about fifty- 
six and twenty-two hundredths (56.22) feet. Thence tangent 
course S. 84°10'E. a distance of about seventy-six and sixty- 
two hundredths (76.02) feet to a stake Sta. 12+79.13. Thence on 
a 19° curve right (radius 302.943 ft.) a distance of about sixty- 
one and eighty-seven hundredth a (01.87) feet to a stake Sta. 13+ 
41 a point supposed to be ih division line between land of Henry 

o 
O 









Winohell and land of Elvira Purchase. 

The above description is for the oenter line of location, the 
wftole length on center line "being about four hundred seventy- 
five (475.0) feet. The rcidth of land taken being one rod on 
the left or northerly side of said oenter line and all the land 
to right between oenter line and Munns Brook, meaning to cover 
all land lying between the above described division lines and 
line parallel with and one rod left of said Center line and 
Munns Brook, containing about one hundred and sixteen (116,0) 
square rods more or less. 









Also one certain tract of land, situated in Granville supposed 
to belong to ELVIRA. PURCHASE, and described as follows: 

Commencing at a stake supposed to be in the division line 
between land of Henry Winchell and land of Elvira Purchase, St a. 
13+41 of location line^of^ater Main, thence on a 19° curve (rad- 
ius 302.943 ft.) to the right a distanoe of about eight and sixty- 
two hundredths^feet to a S take^l3-49.62, thence on tangent S. 70° 
50'E. a distance of about six hundred seventeen and sixty-eight 
hundredths (617.68) feet to a stake St*. 18-67.30, thence on an 
angle to right, course S. 70'29'E. to a Stake Sta. 21-12, a dis- 
tance of about one hundred forty-four and seven tenths (144.7) 
feet a point in center of Humberts Gutter, so called, and in 
apposed divisicn line, between land of Elvira Purchase and land 

of F. 'D. Lambson. 

The Mi description ie for the center line of said locate 
the .hole length on oenter lino being ahout seven hundred seventy- 
one ( 771.0) feet. The Hdtl. of land taken being one rod on the 
left or northerly side of said oenter line, and all the land to 
the right of said oenter line, or southerly, to Uunns Brook, so 
called, leaning to cover all land lying between the above des- 
orihed division lines and linesparallel with and one rod on the 
left of said oenter and Kunnc Brook, so called, containing «. 
acre and t.enty-eight and three tenths (one acre 28.3) square 
rods more or less. 
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Also on© certain traot of land situated partly in Granville 
and partly in SouthwiGk in said County, supposed to belong to F. 
D. LAMBSON, and described as follows: 

Commencing at a point in the division line (center of Humberts 
Gutter, so called) between land of Elvira Purchase and land of 
F. D. LambsonSta. 21+12 of location line of Westfield Water Main 
and running S. 70°29'E. a distance of about forty-five and four 
tenths (45,4) feet to a stake Sta. 21+57,4. Thence deflecting 
15°29 r to the right, oour3e S.D5°E, a distanoe of about two hundred 
thirteen and two tenths (213.2) feet, Sta. 23+70.6 the com- 
mencement of a 19°ourve (radius 302.943 ft.) to the right or 
southerly. Thence on caid curve a distanoe of about ona hundred 
'ten and six hundredths (110.06) feet to Sta. 24+80.66, the end 
of said curve. Thence on tangent course S.34°11'E. about ninety- 
tfcree and twenty-nine hundredths (93.29) feet to Sta. 25+73.95 
the commencement of a 19° curve (radius 302.943 ft.) to the 
south. Thence on 3aid curve a distance of about two hundred 
ninety-eight and eighty-two hundredths (298.82) feet to Sta. 28 
+72.77 the end of said curve, thence on tangent oourse S. 22°20' 
W. about fifty-eight and seven tenths (58.7) feet to Sta. 29+ 
31.47 the oommenoement of a 19° curve (radiuc 302.943) to the 
right or westerly. Thenoe on said ourve a distanoe of about 
fifty-seven and one hundredths (57.01) feet to Sta. 29+88.48, 
the end of said ourve, thence on tangent oourse S. SS^'IT. about 
forty-one and one tenth (41.1) feet Sta. 30+29.58, the com- 
mencement of a 19° ourve (radius 302.943) to the left or easterly 
a U*tm*6 ©f about three hundred eighty-three and thirty-three 
"hundredths (383,33) feet to Sta. 34+12.91, thenoe on tangent 
course S. 39°23'E. a distance of about twenty- six and seven 
tenths (26.7) feet Sta. 34+39,61 of which, a distance of about 
twenty-five and three hundredths (25.03) feet is located in 
Southwiok. Thence on a lrf curve (radius 302.943) to the left 
or northerly a distanoe of about eighty-three and twenty-seven 
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hundredths (83.27) feet to Sta. 35+22.88, thence on a tangent 
course S. 55°08 , E. a distance of about two hundred nineteen and 

far 

forty-four hundredths (219.44) feet A Sta. 37+42.32, thenoe on a 
10° ourve (radius 573.7 ft.) to the left or northerly a diotanoe 
of about two hundred and twenty-four hundredths (200,24) feet 
to Sta. 39+42.56. Thenoe on a tangent course S. 75°08 , E. a 
distance of about fifty-seven and forty-four hundredths (57.44) 
feet to Sta, 40, thenoe on 3ame oourse S»75°08'E. a distance of 
about three hundred twenty-four and forty-two hundredths (324.42) 
feet to Sta. 43+24.42, thenoe on a 10° ourve (radius 573.7 ft.) 
to the right, a distance of about two hundred eighty-two and 
sixty-seven hundredths (282.67) feet to Sta. 46+07.09, thenoe on 
a tangent course S. 46°54'E.a di3tanoe of about forty-eight and 
thnee tenths (48.3) feet to Sta. 46+55.36, thenoe on a 10° ourvo 
left (radius 573.7 f t . ) a distance of about three hundred thirty- 
four and fifty-seven hundredths (334.57) feet to Sta. 49+89.93, 
thenoe on a tangent oourse S. 80 P 19*E. about sixty-three (63.0) 
foot to Sta. 50+52.93 a point supposed to be in the division line 
between land of F. D. Lambson and land of farren D, Arnold, 

The above description is for the center line of location, the 
whole length on center line being about two thousand nine 
hundred forty and ninety-three (2940.93) feot. The tfidth of 
land taken being one rod on the left or easterly and northerly 
side and from Sta. 40or a diotanoe of about one thousand fifty- 
two and ninety-three (1062.93) hundredths feet to Sta. 50+B2.93 
one rod on the right or southerly side of said location and froia 
Sta. 21+12 to Sta. 40, a distance of about one thousand eight 
hundr§d eighty-eight (1888.0) feet, all the land southerly and 
westerly of 3aid location line to Munns Brook. Containing five 
acres and sixty-five and eight tenths (5 acres 85.8) square 
rods moce or less. 
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Also one certain tract of land situated in Southwiok in said 
County, supposed to "belong to frAHREN D. ARNOLD and described as 
follows: 

Commencing at a stake supposed to bo in the division line 
"between land of F. D. Lamb son and land of Warren D, Arnold, St a. 
50+52.93 of looation line of TJectfield 7ater Main, thenoe running 
S. 80°19'E. a distance of about one hundred thirty-nine and one 
tenth (139.1) fast to a stake Sta. 51+92,03, thenoe on a 10° curve 
(radius 573.7 ft.) to the left or easterly a distance of about 
four hundred seventy-four and nine tenths (474.9) feet to a stake 
Sta. 56+66.93, thenoe on a tangent course IT. D2°15'E. a distance 
of about one thousand three hundred ninety-nine and thirty-seven 
hundredths (1399.37) feet to Sta. 70+C6.3, thence on a 5° ourve 
(radius 1146.28 ft.) to the right a distance of about one hundred 
sixty-six and seventy-two hundredths (106.72) feet to Sta. 72+3:3. 
02, thenoe on a tangent oourse I'. 00°36'E. a distanoe of about 
one thousand ninety- seven and forty-eight hundredths (1097,48) 
feet to Sta. 83+30.5, supposed to be in division line between 
land of T/arren D. Arnold and land of George C. Sampson. 

The above description is for the oenter line of location, the 
whole length on oenter being about three thousand two hundred 
seventy-36ven and fifty-seven hundredths (3277.57) feet. The 
width of land taken being one rod on eaoh side of said center line 
meaning to cover all land lying between the above described 
division lines and lines parallel with and one rod right and one 
rod left of said oenter line of said looation, containing two 
acres, seventy-seven and two tenths (2 A. 77.2) square rods more 
or less. 
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Also one certain traot of land situated in South nick in said 
County supposed to belong to George C. Sampson, and described as 
foil otic: 

Commencing at a stake supposed to be in the division line be- 
tween land of Warren D. Arnold and land of George C, Sampson 
St a. 83+30. 5 on location line of feat field Water Main and running 
N. 60°35'E. a distance of about five hundred seventy- eight and 
five tenths{ 578.5) feet to St a. 89+09.0 a point supposed to be 
in division line between land of George C. Sampson and land of 
Mary A. Benton. 

The above description is for the oenter line of said location, 
the whole length on center being about five hundred seventy-eight 
and five tenths (578.5) feet. The width of land taken being one 
rod on eaoh side of said oenter line, meaning to cover all land 
lying between the above described division lines and lin©3 
parallel with and one rod right and one rod leftt of said ©enter 
line of said location, containing about seventy and one tenth 
(70.1) square rods more or less. 






Also one oertain feaSpoi of land situated in Southwiok in said 
County, supposed to belong to MARY A, BEIITON, and described as 
follows: 

Commencing at a stake supposed to be in the division line 
between land of George C. Sampson and land of Mary Q, Benton, 
St a. 89+09.0 on location line of fest field 17a ter Main and running 
IT. 60°35'E. a distance of about one hundred sixty-nine (169.0) 
feet to a stake Sta. 90+78. Thence on a 5° curve (radius 1140.28 
feet) to the left a distance of about forty-four (44.0) feet to 
a stake Sta. 91+22, thence on tangent course II. 58°23'S. a distance 
of about one hundred fifty-nine and two tenth 3 (159.2) feet to 
stake Sta. 92+81.2 a point supposed to be in the division line 
between land of Mary A. Benton and land of Robert Nelson. 

The above description is for the center line of said location, 
the whole length on center being about thiee hundred seventy-two 
and two twnths (372.2) feet. The width of land taken being one 
rod on each side of said center line, meaning to cover all land 
lying between the above described division lines and lines 
parallel with and one rod right and one rod left of said center 
line of location containing about forty-five and one tenth (45.1) 
square rods more or less. 



Also one certain tract of land situated in Southwick in said 
County, supposed to belong to ROBERT NELSON, and described as 
follows: 

Commencing at a stake supposed to be in the division line 
between land of l!ary A. Benton and land of Robert Nelson, St a. 
92+81.2 of location line of West field Water Main, and running N. 
58°23'E. a distanoe of about three hundred nineteen and eight 
tenths (319.8) feet, to a stake at Sta. 90+01. a point supposed 
to be in the division line between land of Robert Nelson and land 
of L. C. Kellogg. 

The above dusoription is for the o enter line of said location 
the whole length on center being about three hundred nineteen 
and eight tenths (319.8) feet. The width of land taken being 
one rod on each side of 3aid center line, meaning to cover all 
land lying between the above described division lines and lines 
parallel with and one rod right and one rod left of said center 
line of said location, containing about thirty-eight and seven 
tenths (38.7) square rods more or less. 



Also one certain tract of land, situated in Southwick in 
said County, supposed to belong to L. C. KELLOGG, and described 
as follows: 

Commencing at a stake supposed to be in the division line be- 
tween- land of Robert Nelson and land of L. C. Kellogg, Sta. 96+ 
01.0 on location line of tfeotfield Water Uain and running N. 58° 
23'E, a distance of about one thousand one hundred three (1103.0) 
feet to a 3take at Sta. 107+04.0, a point supposed to be in the 
division line between land of L. C. Kellogg and land of George B. 
Loomis. 

The above description is for the center line of said location 
the whole length on center being about eleven hundred three 
(1103.0) feet. The width of land taken being one rod on each 
side of said oenter line, meaning to cover all land lying between 
the above described division lines and lines parallel with and 
one rod right and one rod left of said oenter line of location 
containing about one hundred thirty- three and seven tenths (133,7) 
sauare rods more or less. 






Also one certain tract of land, situated in Southed ok in said 
County, supposed to belong to GEORGE B. LOOMIS, and described 
as follows: 

Commencing at a stake supposed to be in the division line be- 
tween land of L. C. Kellogg and land of George E. Lootnis, St a. 
107+04 on locationline of Water Main, thence N. 58°23'E. a distance' 
of about three hundred seventy-seven and five tenths (377.6) feet 
to stake at Sta. 110+81.5 a point supposed to be in the westerly 
line of Loomis Street. 

The above description is for the center line of said location, 
the whole length on center line being about three hundred seventy 
seven and five tenths feet (377,6), The width of land taken be- 
ing one rod on aach side of said center line, meaning to cover 
all land lying between the above described division line and 
westerly line of Loomis Staeet, so called, and lines parallel with 
and one rod right and one rod left of said center line of said 
location, containing forty six and six tenths (46.6) square rods 
more or less. 












Also one certain tract of land situated in Southwick in said 
County, supposed to belong to L. C. KELLOGG, and described as 
follows: 

Commencing at a stake supposed to be in the easterly line of 
Loomis Street, so called, (Sta. 111+27. 5 on the location line of 
Westfield Water Main and running N.58°23'E. a distance of about 
thirty-five and thirty-three hundredths (35.33) feet to a stake 
Sta.111+62.83, thence on a 5° curve right (radius 1146,28 ft.) 
a distance of about one hundred thirty-six and five hundredths 
(136.05) feet to a stake Sta. 112+98.88, thence on a tangent course 
K. 65°11'E. a distance of about sixteen and twelve hundredths 
(16.12) feet, to a stake Sta. 113+15, a point supposed to be in 
the division line between land of L. C. Kellogg and land of 
F. C. Kellogg. 

The above desoription is for the center line of said location, 
the whole length on center line being about one hundred eighty- 
seven and five tenths (187.5) feet. The width of land taken 
being one rod on each side of said center line, meaning to cover 
all land lying between the easterly line of Loomis Street, the 
above desuribed division line and lines parallel with and one 
rod right and one rod left of said oenter line of said location, 
containing about twenty-two and seven tenths (22.7) square rods 
more or less. 
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Also one certain tract of land situated in Southwick in said 
County and supposed to belong to ?. C KELLOGG, A described as 
follows: 

Commencing at a stake supposed to be in the division line 
between land of L. C. Kellogg and land of P. C. Kellogg, Sta. 113 
+15, on location line of tfest field Tffater Main, and running N.65° 
ll'E. a diatanoe of about two hundred thirty-five (235.0) feet 
to a stake, Sta. 115+50, a point supposed to be in the division 
line between land of 1. C. Kellogg and land of F. C. Kellogg. 

The above description is iffor the center line of said location, 
the whole length on center line being about two hundred thirty- 
five (235.0) feet. The width of land taken being one rod on 
each side of said center line, meaning to cover all land lying 
between the above described division lines and lines parallel 
with and one rod right and one rod left of said center line of 
said location, containing twenty-eight and four tenths (28.4) 
square rods more or less. 










Also one certain tract of land situated In Southwick in said 
County supposed fro belong to L. C. KELLOGG, and described as 
follows: 

Commencing at a stake supposed to be in the division line be- 
tween land of F. C. Kellogg and land of L. C. Kellogg, St a. 115 
+50 on location line of Westfield Water Main, and running N. 65° 
11 'E. a distance of about two hundred ninety-five and seven tenths 
(295.7) feet to a stake, Sta, 118 +45.7 a point supposed to be 
in the division line between land of L. C. Kellogg and land of 
F. C. Kellogg. 

The above description is for the center line of said location, 
the whole length on oenter line being about two hundred ninety- 
five and seven tenths (295.7) feet. The width of land taken 
being one rod on each side of said oenter line, meaning to cover 
all land lying between the above desoribed^lines and lines parallel 
with and one rod right and one rod left of said center line of 
location, oon t ,aining about thirty-five and eight tenths (35.8) 
square rods more or less. 
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Alco one certain tract of land situated in Southwick, in 
said County, supposed to belong to F. C. KELLOGG, and described 

as follows: 

Commencing at a stake supposed to be in the division line 
between land of L. C. Kellogg and land of F. C. Kellogg, Sta. 
118+45.7 on location line of Westfield Water Main and running I* 
68*11*1* a distance of about nine hundred ninety-nine and three 
tenths (999.3) feet to a stake Sta. 128+45, a point supposed to 
be in the division line between land of F. C. Kellogg and land 

of George B. Loomis, 

The above description is for the center line of said location 
the whole length on center line being about nine hundred ninety- 
nine and three tenths $999. 3 ) feet. The width of land taken be- 
one rod on each side of said center line meaning to cover all 
land lying between the above described division lines and lines 
parallel with and one rod right and one rod left of said center 
line of location, containing about one hundred twenty-one and one 
tenth (121.1) square rods more or leas. 
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Also one certain traot of land, situated in South wick in 
said County supposed to belong to GEORGE B. LOOMIS, and described 
as follows: 

Commencing at a stake supposed to be in the division line 
between land of F. C. Kellogg and land of George B. Loomis St a. 
128+45.0 of looation line of Water Main, thenoe K. 66°11'E. a 
distance of about two hundred sixty-one (201.0) feet to a stake 
Sta. 131+06.0 a point supposed to be in the division line be- 
tween land of George B. Loomis and land of Enoch Sackett. 

The above description is for the center line of said location, 
the whole length on center line being about two hundred and sixty- 
one (261.0) feet. The width of land taken being one rod on each 
side of said center line, meaning to oover all land lying between 
the above described division lines, and lines parallel with and 
one rod right and one rod left of said center line of looation, 
containing thirty-one and six tenths (31.6) square rods more or 
less. 
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Also one certain tract of land situated in Southwick, in 
Gaid County supposed to belong to heirs of E1I0CH 3ACKETY, and 
described as follows: 

Commencing at a stake supposed to be in the division line be- 
tween land of George B. Loomis and land of said Saokett f Sta.131 
+06 on location line of West field Water 1-Iain, and running II. 65 a 
11 'E. a distance of about eight hundred forty-six and one tenth 
(846.1) feet, to a stake Sta. 139+52.1 a point in the division 
tine between land of said Saokett and land taken by Town of West- 
field for Distributing. Reservoir purposes. 

The above description i3 for the center line of said location, 
the whole length on center line being about eight hundred forty- 
six and one tenth (840. 1) feet. The width of land taken being- 
one rod on each side of said center line, meaning to cover all 
land lying between the above described division lines and lines 
parallel with and one rod right and one roa left of said center 
line of location, containing about one hundred two and five tenths 
(102,5) square rods more or less. 






Also one certain tract of land oituated partly in Westfield 
and partly in Southwiok in caid County, supposed to belong to 
MORTOH J. ?0WLER, and desaribed as follows: 

Commencing at a stake supposed to be in the north line of 
Cross roadSta. 146. of location line of feotfield Water Main, 
thence N. 46°11'E. a di3tanoe of about seven hundred twenty-nine 
(729.0) feet to a stake on the town line between Southwiok and 
Westfield, thenoe cane course six hundred fifty-four (654.0) feet 
to a stake St a. 159+33, supposed to be in division line between 
land of Morton J. Fowler and land of Joseph J- Bowler. 

The above description is for the oenter line of said looation, 
the whole length on center line being about one thousand three 
hundred eighty-three (1333.0) feet. The width of land taken 
being one rod on eaoh side of said oenter line meaning to cover 
all land lying between the northerly line of Crocs road, so 
called, and the above desoribed division line and lines parallel 
with and one rod right and one rod left of said oenter line of 
said location, containing about one aore, seven and one half/io^^-^^ 
(one A. 7 1/2 sq. rode") more or less. 
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Also one certain tract of land situated in West field in said 
County supposed to belong to JOSEPH J. FOWLER, and described 
as follows: 

Commencing at a stake in the supposed division line between 
land of Morton J. Fowler and land of Joseph J. Fowler, St a. 159+ 
83 of looati online of West field Water Main thence N. 46° 11* E. a 
distance of about four hundred twenty-eight (428.0) feet to St a. 
164+11 a point supposed to be in division line between land of 
Joseph J. Fowler and land of William E. Searle. 

The above description is for the center line of location, the 
whole length on center line being about four hundred twenty-eight 
(428.0) feet. The width of land taken being one rod on each side 
of said oenter lino, meaning to oover all land lying between the 
above described division lines, and lines parallel with and one 
rod right and one rofi left of said oenter line of said location, 
containing about fifty-one and eight tenths (51.8) square rods 
more or less. 
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Also one certain tract of land situated in West field supposed 
to belong to WILLIAM £. SEARLE, and described as follows: 

Commencing at a stake in the division line between land of 
Joseph J. Fowler and land of William E. Searle St a. 164+11 of 
location line of Westfield Water Main and running N.4G?11'E. a 
diatanoe of about nine hundred ninety- six (996.0) feet to St a. 
174+07 a point supposed to be in westerly line of Fowler road, so 

called. 

The above description is for the center line of said location, 

the whole length on center line being about nine hundred and 

ninety-six (996.0) feet. The width of land taken being one rod 
on each side of said center line meaning to cover all land lying 

between the above described division line and said westerly line 
of Fowler road and lines parallel with and one rod right and one 
rod left of said center line of said location, containing one 
hundred twenty and seven tenths (120.7) square rods more or less. 






Also one certain traot of land, situated in West field, sup- 
posed to belong to CELINA MARCOUILLIER, and described as follows: 

Commencing at a stake in the supposed easterly line of Fowler 

road, so called, St a. 176+15 of location line of West field Water 

Main, and running N. 46°11 , E. a distance of about one hundred 

five and twenty-thoee hundredths (1Q5.23) feet, to a stake at 

Sta. 176+20.23, the commencement of a 5° ourve (radius 1146.3 ft.) 

to the right or easterly, thenoe on said ourve a distance of about 

fat. n) 
cirty-one and ninety-seven hundredths^ f eet to Sta, 176+82.2, the 

end of said ourve, thence on tangent, oourse N. 49°17'E. about 

one hundred eighteen and six tenths (118.6) feet to Sta. 178+00.3 

a point supposed to be in division line between land of Celina 

Maroouillier and land of Sara E. P ears 6ns » 

The above description is for the oenter line of said location, 

the whole length on center, line being about two hundred and 

eighty-five and eight tenths^(285.3) ^£«eU The width of land 

taken being one rod on each side of said oenter line, meaning to 

cover all land tying between the above described division line 

and easterly line of said Eowler road, and lines parallel with 

and one rod right and one rod left of said oenter line of said 

location, containing thirty-four and six tenths (34.6) square 

rods, more or les3. 



\ 



J 




Also one certain tract of land situated in ffestfiald in 
said County, supposed to belong to MRS. SARAH 2. PEARSONS, and 
described as follows: 

Commencing at a stake, supposed to be in the division line, 
between land of Celina Marcoullier and land of Mrs. Sarah £• 
Pearsons, St a. 178+00,8 on looation line of West field TCater Main, 
and running H.49°17 , E.a distanoe of about four hundred twenty-four 
and two tenths (424.2) feet, to a stake St a. 182+25, the commence- 
ment of a 5° curve (radius 1146.3) foot to the right or easterly 
thenoe on said ourvu a diotanoe of about five hundred eight 
(508.0) feet to Sta. 187+33 the end of said curve, thenoe on 
tangent oourse N,74°41'E. about six (6.0) feet to Sta. 187+39 a 
point supposed to be in the division line between land of Me3. 
Sarah E. Pearsons and land of Joseph J. Fowler. 

The above description is for the center line of location, the 
whole length on center being about nine hundred thirty-two and 
two tenths (932.2) feet. The width of land taken being one rod 
on each side of said oenter line, meaning to oover all land lying 
between the above desoribed division lines and lines parallel 
with and one rod right and one rod left of said oenter line of 
looation, oontaining about one hundred thirteen and seven tenths 
(113,7) square rods more or less. 









Also one certain tract of land situated in Westfield in said 
County supposed to belong to JOSEPH J. TOWLEK, and described as 

follows: 

Commencing at a stake, supposed to be in the division line be- 
tween land of Mbs. Sara E. Pearsons and land of Joseph J. Fowler 
St a. 187+39 of location line of T7est field Water Main, thenoe H. 
74°41'E. a distanoe of about 3ix hundred thirty (630,0) feet to 
St a. 193+69 a point supposed to be in division line between land 
of JToseph J. Eowler and land of Lucy II. Stiles. 

The above description is for the center line of said location, 
the whole length on center line being about six hundred and thirty 
(630) feet. The width of land taken being one rod on each side 
of said center line, meaning to cover all land lying between the 
above described division lines and lines parallel with and one 
rod right and one rod left of said center line of said location, 
containing about seventy six and three tenths (7B.3) square rods 
more or less. 
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Alooovu tract of land situated in test field, supposed to be- 
long to LUCY M. STILES, and described as follows J 

Comnencing at a stake supposed to be in the division line be- 
tween land of Joseph J. Fowler and land of Lucy H. Stiles, Sta. 
193+09 on location line of Westfield Water Main, and running H. 
74°41'E. a distanoe of about eighteen and one tenth (13.1) feet 
to a stake Sta. 193+87. 1, the ooimencement of a 2° curve to the 
left (radius 2864.93) or westerly, thence on said curve a distance 
of about two hundred fifty-one and one tenth (261.1) feet to Sta. 
190+38.2 a point supposed to be in division line between land of 
Lucy 1-i- Stiles and land of said Joseph J. Powler. 

The above description is for the center line of said location 
the whole length on center being two hundred and sixty-nine and 
two tenths (269.2) feet. The width of land taken being one rod 
on each side of said center line meaning to cover all land lying 
between the above described division lines and lines parallel 
Wit* and one rod right and one rod left of said center line of 
said location containing about thirty-two and six tenths (32.0) 
square rods more or less. 
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Also one certain tract of land situated in VTest field in said 
County, supposed to belong to JOSEPH J. FOTTLFR, and described a3 
follows: 

Commencing at a stake supposed to be in the division line be- 
tween land of Lucy 11. Stiles and land of Joseph J. Fowler, St a. 
196+38.2 of location line of tfestfield Water Main, thenoe on a 
2° ourve (radius 2364.93ft.) to the left a distance of about 
eighty-four and eight tenths (84.8) feet to St a. 197+23, thence 
11, 67°58'E. a distance of about six hundred fifty-three (653.0) 
feet to Sta. 303+76 a point supposed to be in the south line of 
Fowler road, 30 called. 

The above description is for the oenter line of said location 
the whole length on center line being abov.t seven hundred thirty- 
seven and eight tenths (737.8) feet. The width of land taken 
being one rod on eaoh side of said oenter line, meaning to cover 
all land lying between the above described division line and 
southerly line of Fowler road and lines parallel with and one rod 
right and one rod left of said oenter line of said location, con- 
taining about eighty-nine and four tenths (89.4) square rode 
more or le3s. 






Also one certain tract of land, situated in lest field in said 
County, supposed to belong to the HEIRS of ELI BIRGE and des- 
cribed as follows: 

Commencing at a stake supposed to be in the northerly line of 
Fowler road, so called, St a. 204+26 of looation line of ffest- 
field I?ater ttain and running H. 67°58'E. a distance of about 
sixty-and seven hundredths (60.07) feet, to a stake at Sta. 204 
+86.07, the commencement of a 5° curve (radius 1146.28) to the 
left or westerly, thence on said curve a distance of four hun- 
dred twenty and forty-three hundredths (420.43) feet to Sta. 209 
+06.5, a point supposed to be in division line between land of 
heirs of Eli Birge and land of Jerome B. Stiles. 
• The above description is for the canter line of looation. The 
land taken includes all land lying between the westerly line of 
Fowler road, so called, the above described division line and a 
line parallel to and one rod distanoe to the left from the above 
described center line of said location, containing about sixty- 
seven square rods more or less. (67. p) aq.rods + 
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Also one certain traot of land situated in ITestfield, in said 
County, supposed to belong to JEROME B. STILES, and described 
as follows : 

Commencing at a stake, supposed to be in the division line be- 
tween land of heirs of Eli Birge and land of Jerome E. Stiles, 
St a. 2 09+06. 5 on looation line of West field later Hain and running 
on a 5° curve to the left or northerly (radius 1146.28 ft.) a 
distance of about ninety-four and fifty-seven hundredths (94.57) 
feet to a stake Sta. 210+01.07. Thence on a tangent course N.42° 
13'E. about four hundred twenty-four and forty-three hundredths 
(424.43 )feet to Sta. 214+25. 5 a point supposed to be in the western 
line of Fowler Road, so called. 

The above description is for the center line of location, the 
whole length on oenter being about Five hundred nineteen (519.0) 
feet. The land taken inoludes all land lying between the above 
described division line, the westerly line of Fowler Road, and 
a line parallel to and one rod distanoe to the left from the 
abotoe described oenter line of said location, containing about 
fifty-five and three tenths (55.3) square rods more or less. 

Said Town of Westfield, by ifco Board of TCater Commissioners, 
James H. Bryan, Frank 3. Dewey Jr. and Charles A, Firth, for the 
purposes aforesaid, has taken and shall forever have the right 
to enter upon the traot s or parcels of land above described for 
the purpose of laying, maintaining, replacing and repairing water- 
mains and examining the condition thereof. 

In witness whereof, we, the said James H. Bryan, Frank S. 
Dewey Jr. and Charles A, Firth, have hereunto set our hands this 

jS^-day of ^fa/M^ ln the year of 0UT Lord 0ne 

lis and Eight hundred and Uinety-eighjt 

(Signed. 



In prosenoe of 




St&zs&z a^fu 








DESCRIPTION OF LAND 
taken for 
DISTRIBUTING RESERVOIR. 

Know all men that the Town of festfield, in the County of 
Hampden and Commonwealth of 3/Iassachusetts f in the exercise of 
powers conferred "by Chapter three hundred and forty-two of the 
Aots of the year Eighteen Kindred and Ninety-five, being an Act 
entitled, "An Act to authorise the Town of West field to increase 
its Water Supply," and approved April 30th. 1895, has by its Board 
of Water Commissioner a, for the purpose of supplying the inhabit- 
ants of said Town with pure water, for the extinguishment of fires 
and for domestic and other purposes, taken all the righto to the 
following desoribed parcel of land the same to be used for the 
purposes of construction and use of a distributing reservoir. 

A certain traot .of land situated in Southwick in, said Count y,«*wt 
supposed to belong to feefcw^of ENOCH SACKETT, and described as 
follows: 

Commencing at a Stone Mt.at the south east corner of land 
taken and in the Westerly line of Cross road, 30 Called, thence 
running S. 24°50 , W. a distance of five hundred fifty-seven (557.0) 
feet to a Stone Mt. thence N. 65°10'W, a distance of five hundred 
sixty (560.0) feet toaStone Mt . , thence N. 24°50'E. a distance 
of five hundred eighty-four (534.0) feet to a Stone Mt . in 
westerly line of Cross road, thence on said westerly line of 
Cross road south-easterly a distance of about five hundred eighty 
five (535.0) feet to place of beginning, containing six acres 
ona hundred thirty-one and two tenths (6A.131.S) square rods more 
or less. 

The foregoing desoribed parcel of land is supposed to belong 

to^SNOCH SACKET 



ffand is surrounded by land of 



said ENOCH SACKETT. 

A 



a \ v 



Saii Town of West field by its Board of Water Commissioners 
James H. Bryan, Frank 3. Dewey Jr. and Charles A. Firth, for the 
purposes aforesaid, has taken all the rights to the above described 
traot of land. 

In witness wh eijtrf, we, the said James H. Bryan, Frank S. 
Dewey Jr. and Charles A. Firth have hereunto set our hands this 
^fi^yf day of $fo^>u& &* the 7 ear of 

our L'ord One Thousand Eight Hundred and Ninety-eight. 



(Signed) 








In presence of 




0*J&*J 




'Testf laid' fat er VJorkc. 



Granville Supply. 



Description of Land. 






Know all Men, That the To^n of test field, in tag Omnty of 
Hampden and Conno, ".wealth of ICa&eatcfessetfcs, in the exercise of 
powers conferred lay Chap' or three hundred and forty- t ~n of the 
JtetS of tits Year Eighteen hundred and ninety-five, being an Act 
entitled "An Aot to authorise the Tn~n of "est field to increase 
itfl Vater Supply", and approved April 36th'»18fi&, has hy Ifca ;7atar 
Commissioners for the purpose of supplying the inhabitants of 
said Town with pure water for the extinguishment of fires and 
for domestic and other purposes, tuhen the right, to lay and 
maintain rater mains and replaoe the oane and y^^p tfia szuSta in 
repair, within certain tracts or parcels of land, situated, bound- 
ed and described as follows: 

0:e certain tract of land, situated in Tfeat field, in sail 
County, supposed to belong; to James A, Crane and Robert B. 
Crane and described as follows: 

Commencing- at a point is the northerly line of the liigfew&y 
leading from Coble's Bridge, so -sailed, to City "lew ?,o:;levard 
at 3t a. 27 1+69. 09 of location line of ITastfield W&tit Main, 
tli once running- n.79 27'™. a distance of four hundred thirty- 
eight and ninety-one one-hundredths (-i3o.91) feet to a point 
3 1 a. 370+ OS. 60 supposed to be in the -esterly line of 3outh Maple 
Street. The above described line is for the center line of 
location. The width of land td*:en being one ro I or. each s I4« n' 
safd center line, meaning; to cove?' all land lying between the 
above described highway lines and lines paralial with and one 
rod right ani one rod left of said center line of location, 
containing about fifty-thr^e and t^o tenths' .".;. 3 ) square rods 
nore or less. 
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Also one certain trait of land situ \ .1 in South^isk, in "aid 
bounty suppose-.! to bulon;;;, to P. D. Lank son and deoerifeed a.; follows: 

Commehoing al * point Sta,46*51.?3 of location line of \7estfidlJ 
Sfatgy "air:, and runr- . U.4^#»15, &ne hundred twent* (120.00) fyeta 

The above i^s ^riptinr. is For vhe oenter lin<9 o" the pipe for the 
air-valve. Tlic width of land taker, being one: rod on •= ieh side of 
caiu ©enter line, oon 1 . ainin-j fourteen an I one half (14*6) square 
rode none or less. 

Also one certain trast of land situate! in Soutlr^iok, in said 
County supposed to belong to barren D, Arnold an. I describe! as 
follows: 

Comizeno-in-" at a point &!a*M*87.€ of i-S9Sfclo& ! .ir.ti of "" tStf laid 
fat or Main, and running S.49°47'K. four hundred ' 400.0.-)) f ,^t . 
Ilia above description is for the tester lino e£ location of pipe 
for bio^-out. The width of land taken tiding on-i rod on eash sido 
of said Bontef line, containing forty-aight and one half £48.5) 
square toIz mora or tm&$* 

Said ToTrn of ',7astfield by its Board of fate* Oonuissi oners, 
Guilford K. Perkins, Suuner f* HiHr^th and Frank 0. Sewey Jr., 
for the purposes aforesaid, has taken and shall Peteves' have tile 
right to inter u ■on the trast s or parcels of land abodes JiiKS'srsl -1 
for the «iurposu of laying, maintaining, replacing and repairing 
water mains an J examining the oondition thereof . 

In witness -"hereof, W& M the nail Guilford F. Perkins, On; in ;r '7 
HildretH an. I Prank 3, Oe-'ey J%i have hereunto set our hand" this 

d.y of in the year of our Lord One 

thousand eight hundred and ninety-nine. 



: M$^&&&#a* 






Signed 



'^Vkd^MJlL. 






jn^jk 



■ 









ffectfiell *ater ?orks. Granville Supply. 
Description of land taken for Intake Reservoir. 

Know all Men, That i*fc Town of W&m®l%; in the 
County of Hampden and Commonwealth o£ Hassaohusetts, 
in the exercise of powers conferred by Chapter three 
hundred and forty-two of the Acts of the Year Sixt- 
een hundred and ninety-five being an aot entitled 
"An Aot to authorize the ToTn of Testfield to increase 
lf$ "ater Supply," an I approved April 30th, IH95, 
has by its Board of Tater Commissioner-;, for ffo pur- 
pose of supplying &gi inhabitants oC said To™ with 
pure mm for the extinguishment o^ Cires and for 
doiaeotio and other purposes, taken all the rights to 
the following desoribed parcels of land, the same to 
be used for the purpose of construction, use and 
maintenance of an intake reservoir. 

Three traots of land situated in Cranville, 
in said County and suppose 1 to belong to Henry 
ffinohell and described as follows: 

Traot No. I. Commencing at a stone monument at 
the south-east corner of the land taken and in the 
northerly line of the highway which passes said 
tfinohell'o house, thence running North 30 o S0* last 
a distance of three hundred ninety-five and ninety- 
eight one-hundredths (396. 3fi) feet to a stone monu- 
ment, thence North 4°33' Test a distance of four 
hundred thirty-coven an* fifty-eight one-hundredths 
(437. lirt) feet to a stone monument, thence North 42° 
lest a distance of five hundred twenty-five and 
sixty-six one-hundredths (5^.00) feet to a stone 



i 




inonunont, thence South 7$ a M' fasfc a disease© of 

ninety-five and sixty-six one-hundredth s (95,00) 
feet to a otono monument, thence stajs^ course about 
thirty (30) feet to the center of Ti Hot son Brook, 
oo called, thonoe southerly along said Brook to the 
highway, thence easterly an-i northerly alone* gaid 
highway to place of b^giUHirigj containing six acres 
scvonty-sevon square rods (0A.77R.) more or loss. 

Tract No. 2. Commencing at a Butternut Tree 
at the south-west corner of Land* taken ami in She 
northerly line of the highway nhioh pusses ''linchell's 
house, thonoe running Ilorth 30°I5' last about thirty 
(30) rods, thence South 6&H& 1 East a distance of about 
ninety- eight (93) feet to the middle of TlUotsor. 
Brook, so called, thence Southerly along said brook 
to the highway thence westerly along said highway 
to place of beginning, containing or^3 acre, fifteen 
square rods (IA.I5R) more or less. 

Tract "o . 3 . 3 o mraen c i ng at t b e mi- id I e o" 
Tillotson Brook, oo called, and in the southerly line 
of the highway $Moh passes linchell's house at the 
north-Test corner o!" land taken, thence running 
easterly along said highway a di stance of about one 
hundred ten (I TO) feet, thence QOSth 30°30 J 'Cast a 
distance of about t~o hundred thlrty-ono (33T) £*,# 
to the middle of Tillotion Brook, thonoe v^t-svly and 
northerly along said brook to placi of beginning, 
containing sixty-five (96) square rods, no re or loss. 

Tract "o. I is a portion o? land conveyed to 
Ilenrv TTinohell by A. ST. Kellogg and 0. K. La; 'boon 









by deed dated March 32nd, 1803. 

Tract ilo, 3 and tract >Io. 3 are sa?ne tracts as 
described in the deed of Luke ^inoholl to Henry Winoheli, 
dated October 35th, 189? and recorded in Hampden County, 
Llaoo., Registry of Deeds, Book W&B, Page 597, and it is 
hereby intended to take all and the same land and all 
priviledges and appurtenances mentioned and described 
in said deed. 

Said Town of tfeot field, by its Board of '7ater 
Commissioners, Guilford H. Perkins, Sujaner "1 . Hildreth 
and Prank S, Perrey, Jr., for the purposes aforesaid 
has taken all the rights to the above described tracts 
of land. 

In witness whereof, ~e, the said Cuilford H, Per- 
kins, Sumner V, . Hildreth and Prank 3. De?;ey, Jr, have 
hereunto sot our hands this 
day of ^2^-^- 




Lord Nineteen Hundred, 



r 



in the iie.xr of cur 




(Signed ) < ^,. ... ... ***/hrf/ 2&6 \ M 
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. ater rights oonnaotod therewith .Now Therefore, 
Know All Lien 3v These Preaents, That .the said Town 
'.Test field, b" virtue of and in exercise of, and in 
part execution of the powers conferred by said Act, 
hath, for the purpose of providing itself and it a in- 
habitants with affLafldltional supply of. water taken pd 
appropriated thevwaTar souroes and springs of Tillot- 
son brook and Jaohet brook in said Granville; being 
brocks which are tributaries and confluents of said 
ilunn's Brook: above the following points: Tillotson BrooK 
above a point where said town has erected an intake 
dam upon and across said Til lot son brook and construct- 
ed a reservoir for holding said waters, and Japhet 
brock above the point where said town has set an in- 
take pipe in said Japhet brook. And, further, said 
town of Westfield hath, for the purposes aforesaid, 
taken and holds all the water rights connected with 
said Tillotson and Japhet brooks above said points of 
taking, 

Meaning and intending hereby to take and taking the 
full right to divert said described waters and convey ■ 
then by means of dams, aqueducts, conduits, pipes, and 
other suitable structures into and about said town of 
Westfield for the purposes aforesaid. 

The said town has not now taken and does not now 
hold, under the provisions or bv virtue of or authority 
of said Act any of the waters of Dickinson brook in 
Lrranville, or any of the tributaries ot branches there- 
of except Japhet brook; or any other waters, waters of 
any pond or ponds, spring or springs, atresia or streams, 
artesian or driven well or wells or filter gall erv or 
galleries or water rights or water sources aaaaaal od" 
t w -awQ witn within the limits of said town of Westf-teld. 
0han those herein expressly set forth as taken and held. 
The town of Westfield now returns an I will hereaf- 
ter return to the West field River, or its tributaries, 
at a point or points within its town boundaries, by its 
sewers and drains, such of the waters above taken as" 
may collect within or flow or run into its sewers and 
drams . 

«***a*'»* ^fafe ^astg fcs ual u a i. u filu d 




Westfield 
hereunto 



U %5 



Witness 
the 7ater 
et their hands 



of, and in behalf of said Town of 
commissioners, of Said Town have 

day of JV^cyrcJ 1901 



Commission- 
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s of !?estfield. 
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Whereas, by chapter three hundred and forty-two 
of the Acts passed by the General Court of Massachu- 
setts in the year eighteen hundred and ninety-five, 
the Town of Westfield was authorised, for the purpose 
of providing an additional supply of water for the use 
of said town and its inhabitants, to, from time to 
time, take and hold, by purohase or otherwise, any lands, 
property, rights of way and easements that may be ne- 
cessary or proper for holding, storing, conveying, dis- 
tributing and preserving the purity of any of the wat- 
ers taken or held by it under the provisions of said 
aot, and for effectually carrying out the objeots of 
said act :- 

Now, therefore, know All Men By These Presents, 
that the said town of festfield, by virtue of, and in 
the exercise of, and in part execution of the powers 
conferred by said act, for the purpose of providing 
said town and its inhabitants with an additional sup- 
ply of water, and for holding, storing, conveying, dis- 
tributing and preserving the purity of such waters and 
for effectually carrying out the provisions of said 
aot, has, on this fifteenth day of August, in the year 
nineteen hundred and one, taken, appropriated and holds 
the lands and property hereinafter described, together 
with any and all rights of way and easements which, 
in any wise, thereto appertain or belong. 

Said lands and property are all situated in Gran- 
ville in said County of Hampden, and are desoribed as 
follows:- 
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First Tract. 



Commencing at a stone monument on the northerly 
side of Diokinson Brook, thence running S 81° 01' E 
about fifty-five (55.0) feet to the oenter of said 
Dickinson Brook, thence running down- stream along the 
oenter line of said brook to the intersection with the 
Japhet Brook, so called, thence running up-stream along 
the oenter line of the Japhet Brook about eighteen hun- 
dred (1800.0) feet, thenoe N. 69° IS' W. about aavon 
(7.0) feet to a stone monument, thenoe same course a- 
bout one hundred thirteen and seven-tenths (113.7) feet 
to a stone monument, thence S. 36° 22' .30" ff, about 
thirteen hundred three (1303.0) feet to a stone monu- 
ment, thenoe S. 86° 34' 30" E. about five hundred twenty- 
five (525.0) feet to a stone monument, thenoe N. 68° 03' 30' 
E. about four hundred eighty-five (485.0) feet to a 
stone monument, thence N. 16° 30 l g, about eight hun- 
dred fifty-two (852.0) feat to a stone monument, thence 
IT. 3° 04' I* about three hundred eighteen (318.0) feet 
to a stone monument, thence S, 81° 01' E. about eight 
hundred sixty-one (891.0) feet to place of beginning, con- 
taining twenty- six acres, seventy-two square rods 
(20 A. 72 R. ) more or less. 

This tract is thought to belong to George I, Loomic 
of said ^est field. 






Second Tract. 



Commencing at a stone monument in the southerly 
line of the highway leading from Henry M. ?, r inchell's 
Place to the Old Granville Road at the Carlton Strong 
Place, so called, said monument supposed to be at the 
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north easterly corner of land of the heirs of Carlton 
Strong, thence running South 30° 59' We3t along land 
of said Strong one hundred ninety-five and five tenths 
(195,5) feet to a stone monument, thenoe South 82° 11' 
West, along land of said Strong, one hundred thirty- 
eight and four-tenths (138.4) feet to a stone monu- 
ment at land supposed to belong to ¥m. Hoi comb, thence 
South 14° 40' West along land of said Hoi comb six hun- 
dred thirty-nine and four-tenths (639.4) feet to a 
stone monument, thenoe South GG° 47' 30" East, along 
land of 3aid Holoomb one hundred and seventy-nine (179.0) 
feet to a stone monument at land of Town of West field, 
formerly of Ceo. ¥. Loomis, thenoe South 69° 12 'East 
one hundred thirteen and seven-tenths (113.7) feet, a- 
long land of said Town of West field, to a stone mon- 
ument, thence same course about seven (7.0) feet to 
the center of Japhet Brook, so called, thence running 
easterly along the center line of said Japhet Brook 
about eighteen hundred (1800.0) feet to the intersection 
with Dickinson Brook, oo called, thence easterly along 
the center line of said Dickinson Brook about one thou- 
sand (1000. 0) feet to the intersection with Tillotson 
Brook, so oalled, thence running northerly along the 
center line of said Til lot son Brook about five hundred 
(500.0) feet to the highway, thenoe westerly along the 
highway about two thousand (2000. 0) feet to place of 
beginning, containing twenty acres, one hundred forty- 
eight square rods (20 A. 148 R. ) more or less. 

This traot is thought to belong in part to Florence 
Gutierrez, James H. Andrews or William Hunt, each of 

Granville, Mass., and to a part, the said Town of West- 
field holds the record title. 
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Third Tract . 

Commencing at a Butternut Tree in the northerly 
line of the highway which passes Winohell's house, 
at the 30Uth-west corner of land of Town of Westfield, 
formerly of Henry H« Winohell, thenoe running North 
30° 15' East about four hundred ninety-five (495.0) 
feet, thenoe South 59° 45' East about ninety-eight 
(98.0) feet to the center of Tillotson Brook, so 
oalled, thenoe northerly along the center line of 
said Tillotson Brook about eleven hundred ( 1100.0) 
feet to a point bearing South 67° 11' West thirty (.30.0) 
feet from a stone monument in the northerly line of 
land of Town of Westfield, formerly of said Henry M. 
Winohell, thence South 67° 11' West one hundred forty- 
one (141.0) feet to a stone monument, thence South 
12° 05* East eight hundred fifty- two and two- tenths 
(852.2) feet to a stone monument, the";3outh 30° 15' 
West seven hundred fifty (750.0) feet to a stone mon- 
ument in the northerly line of the highway, thence 
north-easterly along the highway about four hundred 
(400.0) feet to place of beginning, containing about 
six acres, forty-eight square rods (6A. 4S R. ) more 
or less. 

The record title to this tract is in the said Town 
of West field, but in said tract 3aid Florence Gutierrez 
or his hsir3, or said James H. Andrews may claim to 
have a right or interest. 

Fourth Tract. 



Commencing at a stone monument in the center of 
the old East Road, 30 called, at the south-easterly 






corner of the tract taken, thence rusai&g North 1° 39' 
West, crossing the Hew Granville Road and J&raas Brook, 
about eight hundred seventy-three (S73.0) feet to a 
stone monument, thenoe South 71° 53' West about two 
hundred ten (810.0) feet to a point in the East line 
of the highway which passes the Henry M, Winchell 
Place and at the north-easterly corner of a parcel of 
land belonging to the Town of Westfield, formerly of 
Henry II. Winchell, thence South 20° 30' West about two 
hundred thirty-one (231.0) feet to center of Tillot- 
oon Brook, so called, thence southerly along the center 
line of said Til lot son Brook about three hundred (300.0) 
feet to the intersection with Dickinson Brook, so called, 
thence south-westerly along the center line of said 
Dickinson Brook about fourteen hundred (1400.0) feet 
to a point, bearing South 79° 24' East fifty-five (05.0) 
feet from a stone monument, in the southerly line of 
land purchased by Town of West field of Geo. W. Loomis, 
thence south 79° Sft J East about on-i hundred forty- seven 
(147.0) feet to a stone monument on the easterly side 
of the New Granville Road, thenoe easterly along the 
New Granville Road about five hundred (500.0) feet to 
center of Old East Road, thence easterly along the cen- 
ter line of the Old East Road about £Iva hundred (500.0) 
feet to place cf beginning, containing eight acres, sev- 
enty-six square rods (3 A. 70 R. ) more or less. 

The record title to part of this tract is in said 
Town of Westfield, and to another part is in said James 
H. Andrews; but in said tract said Florence Gutierrez, 
or his heirs, may claim to have a right or interest. 
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In Witness Whereof , the said Town has caused this 
instrument to be signed by the Water Commissioners of 
said Town. 



Board of 
Water Commissioners 




ZudCWuU. 
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SS.a|4|SttSV| glf .el^een hundred and 

?i? 8 t?; f ™?iose of p?o?idinl an additional . supply 
of watar ? fo? the use of call town and its inhabi- 
?Lta to froS timS to tima. take and hold, hy 
purohaaeopotherwjae any landa property r^sht a 

of way and easements that may be.neoessary or »ru 
Sep for holding, storing, conveying distributing 
and p?eserving^ha purify of any of the water ate* 
«n nr held bv it under the provisions of said act; , 
aSd for effectually carrying out the objects of 

Sald NoV'therefore, Know All Men By These Presents, 
nSii'tional supply of water, and for holding, stor- 

any and all right s of * a 7. and e^?® 6 ^ 5 * hl0h * in 
any wise, thereto appertain or ^\^- , . 

y q*TA lands and property are all situated in 
Granville in said CoSnty of Hampden, and are de- 
soribed as follows :- 

Traot No. 1. A certain tract of land supposed 
iraoT, ho. £ q De iong to Isaao Plumley and 
Frank Hallbourg. 
Commencing at a stone monument at the north 
west corner of land taken by the JMS^if.^Rff 
Wft^kc Aueuct 15. 1901; thence North 88 4d »e-J 
seven huldred seventy 'eight and si; one-hundredth s 
(778.06) feet along land formerly of one Gutierrez 
lo a stone monument at land of ^°fael Arnold 
thence same course six hundred sixty nine and nine 
onThundredths (669.09) feet along land 9^ sa i d Carl _ 
Arnold to a stone monument at land of Heirs of Carl 
*;„ gtronp- thenoe same course nine hundred fifty 
one and tfo tenths C951.2) feet along land of said 
Heirs to a stone monument at land formerly of Tryen, 
and of Peter Hendriokson, thenoe North 10 18 Bast 
S hund?ed thirty five and seventy one one-hundredths 
Fl^ 7?1 ISpt alone: land of said Hendriokson to a 
st 8 K«t?\« same oourse tjo hundred eighty 
three and four one-hundredths ^«k TOnumfnt, thence 
ft°J^ a 3 'S? 5 u r dl rtrtJo and' eighty- 
North 85 4°.? as ? K l$ v oKH^«t| alone land of said 
five hundredths (642.852 feet fiong lan ^ 
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mentioned atone monument, thenoe South 67 11 
fast one hundred forty-one CHI) feet along lana 
taken bv West field Water Works to the -place of be- 
gi&Kna? Saining about forty- six acres one hun- 
aipd fiftv four square rods (48 A. 154 R. J 
dre The above described traot being a portion of 
t^r-t deeded to said Plumley and Hallbourg by 
Charles 6 ! . Ladl May 21, 18§8 and |eoorde| in 
Hampden County Registry of Deeds, Book 578, l age *x*. 

Tract No 2. A certain traot of land supposed 
lrac u no. *• ^ bfllong tfl Igaa0 piumley. 



. and 
■ly along s_ 
(2000) feet to 
west from a 
tree, thenoe North 
said 

C815.98) feet 
a stone monument 
of John MoElligott, 
hundred seventy 
. ) feet along land 
fiollister Brook, thence 

south o* 'p%^^ ( fipar*ss*SoS*iSi of 1 

teen one-hundredths C 631. 13 1 feet aiong ia nu 

§MmmmkM 

Brook thence southeasterly along said Brook about 
f JSr nund?ed (400) feet to the place of beginning, 
SSStaiXiSg about twenty five acres, one hundred 
souare rods (25 A. 100 R.J w— . 

q The above described traot being a portion 
tract deeded to said Plunley.by Enos J. Boise 
June 8th, 1897 and recorded in Hampden County 
Registry of Deeds, Book 574, Page 344. 



Commencing at the Junotion of Tillotson 
Hoi lister Brooks thenoe northwesterly alongsait 
Tillotson Brook about two thousand 
a ooint bearing south 19 07 du 
stone monument at a marked maple w^, 
19« 07' 30" East about fifty \W f e fi t *o -.-- 
monument ; thenoe same course eight hundred 
teen and* ninety eight one-hundredths 
along land of Christiana Rowley 
at a marked maple tree at land 
thence south 84° M^&l^SZ \"s "_*. Llon g 
nine and seventy pfeC£?7?./»/ 
of said MoElligott to 
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of 



Traot Ho. Ill 



A oertain traot of land supposed 
to belong to Isaao Plumley and 
Frank Hallbourg. 



at the junction of Tillotson 
thenoe Northwesterly. along 



said 



Commencing 

?B9) feet aline land of John MoElligott to a atone 
mwummt, tneifa South 83" 30' 30" East one hundred 

If el hevroneXntreifSlV^.^nfet $ng 
land of olid Harrington to a atone monument, thenoe 
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South20° 47' 30" East four hundred .fourteen and 
tSenty-five one-hundredths (414.25) feet along 
land of said Harrington to a stone monument 
thenoe South 19" West one hundred ninety-one and 
three tenths (191.3) feet along land of said 
Harrington to a stone monument thenoe same course 
about thirty five (35) feet to the middle of 
Tillotsoi B?ook! thenoe ^rthwesterly along said 
Brook about three hundred thirty (330) feet to 
the plaoe of beginning, containing about four 
acres thirty six square rods {.% A. -rfo H.J 

the above desoribed tract being same tract 
deeded to said Plumley and Hallbourg bv Christ- 
iana 0. Rowley Sept. 6, 1901 and recorded in 
Hampden County Registry of Deeds Book 638, Page 57 



Tract No. V T . 



A oertain tract of land supposed 
to belong to John McElligott. 



Commencing at a stone monument beside a 
marked maple tree at the southwest er lv corner 
of the tract conveyed, thence North b4 1/ <su 
East four hundred seventy four and one orte-hun- 
dredths (474,01) feet along land of grantor tp a 
stone monument .thenoe Norfh 5° 03' East eight 
hundred fifty- three and thirty nine one-hundredth s 
(853.39) feet along land of grantor to a stone 
monument, thenoe same course five hundred sixteen 
and forty one one-hundredth s (516.41) feet along 
land of grantor to a stone monument on the south 
side of the Highway, thenoe easterly and norther- 
ly along the Highway to its junction with Hoi lis- 
ter Brook, thenoe southerly along said Brook about 
seventeen hundred fifty (1750) feet to a point 
bearing North 89° 31' We3t from a stone monument, 
thenoe South 89° 31' East about forty five (45) 
feet to said monument, thenoe same oourse four 
hundred thirtv four and seventy seven one-hundredths 
(434.77) feet "along land of John Harrington to a 
stone monument, thenoe South 4° 44' 30" West four 
hundred forty-five and thirty one one-hundredths 
(445.31) feet along land of said Harrington to a 
stone monument, thence same oourse four hundred 
fourteen and fifty one one-hundredths (414.51; 
feet along land of said Harrington to a stone 
monument, thence South 32£, 3J! ,J[e st sixty nine (69) 
feet along land of Isaao Plural ey^So a black birch 
tree marked, on the easterly side of said Brook, 
thenoe North 80° 10' West four hundred nine and 
sixty three one-hundredths (409.63) feet along 
land of said Plumley, thenoe North 0° 28' East 
six hundred thirty one and thirteen one-hundredths 
ffloi 13) feet alone; land of said Plumley, thence 
NorthS^ 01- Westfnine hundred -vent SL^g! 
seventy three one-hundredths (979.7dj feet aiong 
land of said Plumley to the plaoe of beginning. 
Containing about thirty two aores and seventy six 
square rods. (32 A. 76 R. J 
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The above described tract being a portion 
of traot deeded to said MoElligott By Sidney A. 
Clark and Mary D. Clark, April 12th, 1898 and 
reoorded in Hampden County Registry of Deeds. 
Book 576, Page 55. 

In Witness Whereof, the said Town has caus- 
ed this instrument to be signed by the Water 
Commissioners of said Town. 



Board of 
Water Commissioners. 
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Whereas, by Chapter three hundred and fortv- 
two oi the Acts passed by the General Court of " 
Massachusetts m the year eighteen hundred and 
ninety-five, the Town of West field was authorized 
for the purpose of providing an additional supply 
of water for the use of said town and its inhabi-. 
tants, to, from time to tine, take and hold, by 
purchase or otherwise any lands, property, rights 
or way and easements that nay be necessary or tJ*o- 
per for holding storing, conveying, distributing! '^£J^ 

taken or held by it under the provisions of said afe- 

How, therefore Know All Men By These Presents, 
that the said Town of 17estfield, by virtue of and 
in the exercise of and in part execution of the 
powers c onf erred by said aot , for the purpose of 
providing said town and its inhabitants with an ad- 
ditional supply of water, and for holding, storing, 
conveying, distributing and preserving the purity 
of such waters and for effect uallv oarrvimr out ^he- 
provisions of said act, has, on tliis tenth day of 
March, in the year nineteen hundred and three", taken, 
appropriated and now holds the lands and propertv 
hereinafter described, together with any and all" 
rights of way and easements which, in anv wise, there- 
to appertain or belong. 

Said lands and property are situated in Gran- 
ville in 3aid County of Hampden, and are described 
as folloffs:- 

Commencing at a stone monument on the northerly 
side of the highway which passes Winohell'a house 
and at the southwest corner of land taken by Town 
of West field of James H. Andrews by taking filed in 
Hampden County, Mass, Registry of Deeds, Sept, 26, 
1901, thenoe westerly along said highway about nine 
hundred seventy (970; feet to a stone monument at 
the south easterly corner of land supposed to belong 
to Michael Arnold, thenoe North 14° IS 1 East along 
land of said Arnold ten hundred twelve and sixtv- 
eight one-hundredth s (1013.68) feet to a stone mon- 
ument, thenoe same course along land of sajd Arnold 
four hundred seventy-four and four tenths (474,4) 
feet to a stone monument at land taken hy Town of 
West field of Hallbourg and Plural ey by taking filed 
in Hampden County, Mass. Registry of Deeds, Dec. 16. 

Ch 88° 43' last 






1903 
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thence South 88° 43' East along land' of said 
Town seven hundred seventy- eight and six one-hun- 
dredths (778.06) feet to a stone monument at the 
northwest oorner of land taken of said Andrews, 
thenoe South 12° 05' East along said land taken of 
Andrews eight hundred fifty- two and two tenths 
(852.2) feet to a stone monument, thenoe South 80° 15' 
West along said land taken of Andrews seven hundred 
fifty (750) feet to the place of beginning, contain- 
ing about thirty-five acres one hundred thirty four 
square rods [35 A. 184 R.) more or less. 

The record title to this tract is in the said 
Town of West field, but in said tract one Florence 
Gutia^az or his hairs, or one James H. Anurews 
may claim to have a right or interest. 

y In Witness Whereof, the said Town has caused 
this instrument t r o be signed by the Water Commis- 
sioners of said Town, 
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Board of 
Water Commissioners. 






G0A * .y 



n^j^r^- „■> 



In the presence of 



«.*■ ,^r «5 'fS/./tZ- s/ . j*t*3s tf?S 







£ZtiG7~ 



t £U*. 



§ 



N 




■ 



4 



>"<=£ 



("PUQVUST") 



Whereas, by Chapter three hundred and forty-two of the Acts 
passed by the General Court of Massachusetts in the year eight- 
een hundred and ninety-five, the Town of Westfield was authori- 
sed, for the purpose of providing an additional supply of water 
for the use of said Town and its inhabitants, to, from time to ticie, 
take and hold, by purchase or otherwise, any lands* property, 
rights of way and easements that may be necessary or proper for 
holding, storing, conveying, distributing and preserving the pur- 
ity of any of the waters taken or held by i t under the provisions 
of said act, and for effectually carrying out the objects of said 
u.ct;- 

Uow, therefore, Know All Men By These presents, that the said 
Town of Westfield, by virtue of, and in the exercise of, and in 
part execution of the powers conferred by said act, for the pur- 
pose of providing said town and its inhabitants with an additional 
supply of water, and for holding, storing, conveying, distributing 
and preserving the purity of such waters and for effectually car- 
rying out the provisions of said act, has, on this second day of 
July, in the year 19o6, taken, appropriated and now holds the lands 
and property hereinafter described, together with any and all rig- 
hts of way and easements which, in any-wise, thereto appertain or 
belong. 

Said lands and property are situated in Granville in said County 
of Hampden, and are described as follows :- 
Tract Commencing at a stone monument on the southerly side of the 
jfl. V/est- Granville Road about four hundred fifty feet westerly of its 
junction with the Wild- Cat Road and in the division line between 
land of Erovost and land supposed to belong to one Blanchard, thenoa 
South lo* 26' 3o" West along* land supposed to belong to said Blan- 
chard six hundred twenty and six tenths (62o.6) feet to a stone 
monument at land of Michael Arnold, thance South 7 e 13' 45" West 
along land of said Arnold six hundred ninety-seven and seven tenth- 
( 697. 7 J feet to a stone monument at land supposed to belong to J. 
J. Sullivan, thence North 8?" 42' West five hundred and four tenths 
(5oo.4) feet to a stone monument, thence North 87" 2o* 3o" West 
seven hundred twenty (72o.o) feet to a stone monument, thence Horth 
83* lo' 3o" West seven hundred ten and three tenths (71o.3) feet to 
a stone monument, thence Horth 7* 8' 45" East four hundred thirty- 
five and six tenths (435.6) feet Jo a stone monument, thence South 
85° 47' West one hundred thirty-two and four tenths {132.4) feet to 
a stone monument, thence North oo° 14* 15" West two hundred seven- 
teen and six tenths (217.6} feet to a stone monument on the south- 
erly r.ide of the West-Granville Road I The foregoing six courses 
•are along land supposed to belong to J. J. Sullivan), thence north- 
easterly along said road about twenty-three hundred thirty (233o) 
feet to place of beginning, containing about 43.12 acres. 
Tract Commencing at a stone monument on the northerly side of the West- 
,/2- Granville Road, about eleven hundred feet north-easterly of the 
last mentioned monument in the description of tract Jl, at south- 
westerly^ of the tract taken, thence North 7" 33' East four hundred 
fifty-four and two tenths (454-2) feet to a stone monument, thence 
South 85* 53' East three hundred sixteen and three tenths (316.3) 
feet to a stone monument, thence South 3" 19' West three hundred 
twenty-three and nine tenths (323.9) feet to a stone monument on 
the northerly side of the West-Granville Road, thence south-west- 
erly along said road about three hundred seventy-five feet to the 
place of begin rang, containing about JJ.l acres. 

The two foregoing described tracts are supposed to belong to 
Moses and Mary Louise Provost of said Granville. 

In Witness Whereof, the said Town has caused this instrument to 
be signed by the Water Commissioners of said Town. 

Board of 
Water Commissioners. 



In tae presence of 




f i*$i*<&T- Michael Zea/ietf 




k ^ ^/?<T^ /if 







\J[/ 



.J 



r^/r^^ 



I 



T 



,\\ AffEA-SS9 A. 



N 




■ WilUcni J. Lto-hty . 

-fi^^^CL : I i r* C n * v-o.i i LI", 

- QKEN EPAKHS - C C - 

— LSLQjG. — 



3 /J Z 



5 &T2TW- 



JL, if.25ru.Qh. 



{Wm. J. Leahey) 



Whereas, by Chapter three hundred and forty-two of the Acts passed 
by the General Court of Massachusetts in the year eighteen hundred 
and ninety-five, the Town of Westfield was authorized, for the pur- 
pose of providing an additional supply of water for the use of said 
town and its inhabitants, to, from time to time, take and hold, by 
purchase or otherwise, any lands, property, rights of way and ease- 
ments that may be necessary or proper for holding, storing, convey- 
ing, distributing and preserving the purity of any of the waters 
taken or held by it under the provisions of said act, and for eff- 
ectually carrying out the objects of said act:- 

Now, therefore, Know All Lien By These Presents, that the said 
Town of Westfield, by virtue of, and in the exercise of, and in 
part execution of the powers conferred by said act, for the purpose 
of providing said town and its inhabitants with an additional sup- 
ply of water, and for holding, storing, conveying, distributing and 
preserving the purity of such waters and for effectually carrying 
out the provisions of said act, has, on this second^of July, in the 
year 19o6, taken, appropriated and now holds the lands and property 
hereinafter described, together with any and all rights of way and 
easements which, in any wise, thereto appertain' or belong. 

Said lands and property are situated in Granville in said County 
of Hampden, and are described as follows: - 
■act #1. Commencing at a stone monument on the north-easterly side 
of the Wild-Cat Hoad, so called, in the easterly line of land sup- 
posed to belong to Michael Arnold, thence Ilorth 5o° oo ' 45" East 
along land of said Arnold one hundred thirty-six and three tenths 
(136.3) fiet to a stone monument at land supposed to belong to 
Michael Leahey, thence South 65° 53' Sast two hundred sixty-three 
and one tenth (263.1) feat to a stone monument, thonce South 58" 
17' 15" East one hundred eighty-one and three tenths (181.3) feet 
to a stone monument, thence North 63" 58' 3o" East two hundred 
forty- seven and eight tenths (247.8) feet to a stone monument on 
the westerly side of the road from Granville to West field ( The 
last three courses are along land supposed to belong to Michael 
Leahey) , thence southerly along said road about three hundred twen- 
ty-five feet to the Wild-Cat Road, thence north-westerly along said 
Wild-Gat Road about six hundred seventy-feet to the place of begin- 
ning, containing about 2.55 acres, 
act #2. Commencing at a stone monument on the easterly side of the 
road leading from Granville to Westfield and in the northerly line 
of land supposed to belong to A. J. Bruch, thence northerly along 
said road about seven hundred thirty-five feet to the middle of 
Hollister Brook, so called, thence south-easterly down the brook 
about nine hundred feet to land £&**£ supposed to belong to said 
Bruch, thence South 87" 37* West about fifteen feet to a stone mon- 
ument, thence same course three hundred thirteen and two tenths 
(313.2) feet to the place of beginning, containing about 3.29 acres. 

The two foregoing described tracts are supposed to belong to 
William J. Leahey of said Granville. 

In Witness Whereof, the said Town has caused this instrument to 
be signed by the Water Commissioners of said Town. 



Board of ( 
Water Commissi oner fc 
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Whereas, by chapter three hundred and forty-two of the i.ets pasr.ed 
by the General Court of Massachusetts in Lhe year eighteen hundred 
and ninety-five, the town of Wcstfield was authorised, for the pur- 
pose of providing an additional supply of water for the uce of s^id 
tiwn rr.d its inhabitants, to, from time to time, take and hold, by 
purchase or otherwise, any lands, property, rights of way and ease- 
ments that may be necessary or proper for holding, storing, conveying, 
distributing and preserving the purity or any of the waters taken or 
held by it under the provisions cf said Act, and for effectually car- 
ry ing out the objects of said Actj- 

Kow, therefore, Know £11 Men Ly These 3 reser.trf, that the said town 
of V/est field, by virtue of, and in the exercise of, and in part exe- 
cution of the powers conferred by ssid act, for the purpose of holding, 
storing and preserving the purity of such waters and ***r effectually 
carrying out the provisions of said act, has, on this seventeenth day 
of April, in the year nineteen hundred and seven, taken, appropriated 
and now holds the lands and property hereinafter described, together 
with any and all rights of way and easements which, in anywise, there- 
to appertain or belong. 

Said lands and property are situated in Granville in said County of 
Hampden, and are described as follows:- 

Commencing at a stone monument supposed to be in the westerly line 
of the highway leading from '.','eetfield to Granville and 
easterly corner of the cemetery, thence south-westerly 
way about nine hundred (9oo) feet to the middle of Tillctson Brock, 
thence westerly up said brook about four hundred ten (41o) feet to a 
small brook, thence north-westerly up said small brook about six hund- 
red sixty (660; feet to the highway a little westerly of the house of 
obe Benj . Pendleton, .thence easterly along said highway about twelve 
hundred fifty (125o) feet to land supposed to belong to one Delmar, 
thence southerly along land of said Delmar and said cemetery about two 
hundred thirty (23oj feet to a f.iene monument, thence South 62° 18' 
East along said cemetery two hundred fiftj. -two and five tenths (252,5) 
feet to the place of beginning, containing about ten and four tenths 
(1&.4J iicres. 

The foregoing described 
ickson cf said Granville. 

In Witness Whereof, the 
rumen t to be signed by the 



t the south- 
along said high- 



tract is supposed to belong to Peter Henr- 

this inst- 
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Water Commissioners of 



has caused 
said town. 
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Whereas , by Chapter three hundred and forty-two of the Acts passed 
by the General Court of Massachusetts in the year eighteen hundred 
and ninety-five, the town of Westfield was authorized, for the pur- 
pose of providing an additional supply of water for the use of said 
town and its inhabitants, to, from time to time, take and hold, Ly 
purchase or otherwise, any lands, property, rights of way and ease- 
ments that may be necessary or proper for holding, storing, conveying, 
distributing and preserving the purity of any of the waters taken or 
held by it under the provisions of said Act, and for effectually car- 
rying out the objects of said Act;- 

Now, therefore, Know All Men Py TheaejT ; resents, that the said town 
of ftestfield, by virtue of, ana in the exercise of, and in part exe- 
cution of the powers confer*>ed by said act, for the purpose oV holding, 
storing and preserving the purity of such waters and" for effectually 
carrying out the provisions of sd.'fcd oc f , has, on this seventh 6iy ef 
Alay, in the year nir"*-^en hundred an-] seven, taken, impropriated and 
row hrlds the lands and property hereinafter described , tc gather with 
any and all rights of way and easements which, in anywise, thereto 
appertain or belong. 

Saia ln^'1" aM property are situated in Granville in said Cour.ty pf 
liaropden, and are demerit ed as follows:- 

Iract /jrl. Beginning at a stone monument supposed to be in the west- 
erly line of the highway leading from the Old Granville Road to the 
old highway passing the house of ffilbur e. Pendleton at land formerly 
of one Henrickson, thence South 6 5° lo' 3o" West thirty-seven and thr- 
ee tenths (37.3) feet to a stone monument, thence Earth 2G° 25' 45" 
West three hundred thirty-eight and five tenths (338.5) feet to a stone 
monument about one rod southerly of Tillotson Brook, thence northwest- 
erly parallel with said brook and one rod distant therefrom to a stone 
monument bearing North 57°35* 45" West about one hundred forty-five 
and seven tenths (145-7) feet from the last mentioned bound, thence 
Worth 39 17' East crossing said brook auout one hundred thirteen and 
seven tenths H13.7J feet to a stone monument, the last four courses 
and south of the brook are along land formerly of Henrickson, thence 
Worth 3o° 57* East ninety-seven and one tenth (S7.1) feet to a stone 
monument supposed to be in the westerly line of the highway, the last 
course and to the brook is along land supposed to belong to Frank Hall 
bourg, thence southerly along the highway about six hundred thirty 
l63o) feet to the place of beginning, containing about one and seven 
tenths (1.7J acres. 

Tract ifZ. beginning at a stone monument supposed to be in the east- 
erly line of the highway bearing Worth 17° 35' West about one hundred 
thirty-fcur and eight tenths (134.8) feet from the northerly monument 
mentioned in the description of tract #1, thence Ror-th 78°53* 15" East 
about three hundred fifteen and eight tenths (315.8) feet to a stone 
monument, thence South 34° 55' East about one hundred eighty -five and 
five tenths (165.5) feet to a stone monument, thence I.orth 5o°48' 45" 
East about six' hundred two and three tenths (6o2.3) feet to a stone 
monument, thence same course about thirty-four feet tn the middle of 
a small brook, the last three courses are along land of one Arnold, 
formerly of Alans on Warner, thence southerly down the brook to its 
junction with the Tillotson Brook, thence easterly down said Tillotson 
Erook to the Old Granville ;toad, thsnee south-westerly along said road 
about nine hundred twenty -five (925) feet to a stone monument at land 
formerly of on Henrickson, thence i,outh 51" 46' 15" West along land 
formerly ofi sr id henrickson about three hundred seventy-eight (378) 
feet to the highway, thence north -westerly along said highway about 
seven hundred forty (74oj feet lo the place of beginning, containing 
about nine and fourteen bne-hundredths (9. 14 J acres. 

The two foregoing described tracts are Eunvose^ to belong to Fred E. 
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(Fred E. Rowley) 



iowley of saiJ Granville. 

In Witness thereof , the said Xovni of v/art field has caused this ir.str- 
ament to bo sic* 10 * 1 by t ^ ie ,mter Corar.iss loners of said Town. 
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reas by Chenter throe hundred and forty-two of the Acts passed 
he General Court of !„assaehuse tts in the year eighteen hundred 
ninety-five, the town of ..est field was authorised, for the pur- 
of providing an additional supply or water for the use of said 
and* its inhai-i tants, to, from time to time, take and hold, By 
hase or otherwise, any lands, property, rights of way and ea E e- 
s that may be necessary or proper for holding, .storing* conveying, 
flouting and preserving the purity of any of the waters taken or 
i by it under the provisions oT said Act, and for effectually car- 
E out the objects of said Act;- 

therefore, Know <■ 11 Kien By I'hese irerents, that the said town 
estfield, by virtue of, and in the exercise of, and in part exe- 
on of the powers confe.-red by said act, for the purpose of holdings 
inc and preserving the purity of such waters and for effectually 
ying out the provisions of said net, has, on this seventh day of 
in the year nineteen hundred and seven, taken, appropriated and 
:iolds the lands end property hereinafter described, together with 
tnd all rights of way and easements which, in anywise, thereto 
rtain or belong. 

Id lands and property are situated in Granville in said County of 
len, and are described as follows:- 

monument supposed to be In the easterly 
thence north-easterly along said road 

Brook , 
feet 



;t"A". Beginning at a stone 
of the Cld Granville :.oad, 

; three hundred ninety (39oj feet to the middle of lillotscr. 
:e easterly dowr. said broc>k about throe hundred ninety (5Sc) 
ind formerly of renter Henrickson, thence South 17° 15' 4£" Viest 
. twenty (2oJ feet to a stone monument, thence same course about 
iundred forty-eight ana six tenths (146. Cj feet to a stone menu- 

i, ■(■>■■ .orb. 71° 33 ' IS' Rest about one hundreu clghty-c.ri.t :., 
rtl68.3j feet, thence Horth 62° o4' 4S- (Test about four hundrea 
A nnd seven tenths (4o5.7) fc-L '.^ a stor.o rxi.umont, ti.ence Lcrth 
16' Viost about sixty and five tenths (Go. 5) feet to the place of 
.ning, contai:.i:.g about two and twenty-one oiin-hLindreGths (2.21> 

Che last four courses are along land formerly of leter Henrick- 
A right of way ovft the road passing through this tract to land 
rly'owned by Henrickron is hereby reserved to the present owner, 
t "b" . beginning at a point in the easterly line of the Qld Gran- 
. L oad at the middle of iillotson brook, thence north-easterly 
said road about nine hundred sixty-five (9C5) feet to a stone 
ant at land of one Delrnar, fchenco South 84° 35" 45" Hast along 
of said Delmar about one hundred seventy sever, and one tenth (177.1) 
to a stone monument at land of the town of iVest field formerly of 
ilumley, thonce South 19° o7 ' 3o" '.Vest along said lj-.nd 



jUt 

hundred sixteen 1836. o) feet tc a stone monument, thence same 
e about fifty (So.} feet to the middle of Tillotson Lr.. ak, thence 
|-Iy up the bruok about ten hundred ninety (lo9o) fe-n to the place 
binning, containing about seven and seventy-seven L-ne -hundredths 

/ acres. 

t Lt.-C foregoing described trocts are 
Liana Rowley of said Granville* 
.'. itr.ess ..Whereof , the said 'town of 
spent to be signed by the i'.ater 

board Of 

Water Commissioners. 



:upposed to belong to 



bestf iold 
issioners 




has caused this 
of H&ld .own. 






r <^ri4Z<? 



presence of 



f* 



$u**/ m ^f^ 
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(kichael Boahey) 

IShereas, by Chapter three hundred end forty-two of the Acts passed 
by the General Court of kassachuset ts in the year eighteen hundred 
and ninety-five, the Town of Westfleld was authorized, fur the pur- 
pose of providing an additional supply of water for the use of said 
town and its inhabitants, to, from time to time, take and hold, by 
purchase or otherwise, any lands, property, rights of way and ease- 
ments that may be necessary or proper for holding, storing, conveying, 
distributing and preserving the purity of any of the waters taken or 
he]d by it under the provisions of said Act, and for effectually car- 
rying out the objects of said Act;- 

Uow, therefore, i.now All ken By These presents, that the said town 
of i/estf ield, by virtue of, and in the exercise of, and in part exe- 
cution of the powers conferred by said act, for the purpose of holding, 
storing and preserving the purity of such waters and for effectually 
carrying out the provisions of said act, has, on this seventh day of 
ilay, in the year nineteen hundred and seven, taken, appropriated and 
now holds the lands and property hereinafter described, together with 
any and ail rights of way and easements which, in anywise, thereto 
appertain or belong, 

Said lands and property are situated in Granville in said County of 
Hampden, and are described as follows :- 

Tract tf-\ . beginning at a stone monument supposed to be in the wester- 
ly line of the Old Granville Road, so called, at the north-easterly 
corner of land belonging to k. J. Bruch, thence Worth 85 a 59* 3o" West 
alcn.3 lund of said Bruch about one thousand seventy-eight and two 

tenths (lo78.2) feet to a stone monument at land formerly of Timothy 
Clark, thence Borth oo° 29 ' 15" East along sa i u 1 Mid about three hun- 
dred seventy-five and six tenths 1375,6) feet to a stone monument at 
land of Hubbard Hollister, thence JJorth 82° o3' Bast about four hundred 
ti.irty-five and five tenths (435.5) feet to a marked butternut tree, 
thence South 26° 4o ' Bast about one hundred fifty-six and eight tentiis 
1156.8 i feet to a stone monument, thence Worth 8o° 42' Bast about one 
hundred eighty and six tenths (lSo.6) feet to a marked oak tree, thence 
South 85° 55' Bast about one hundred seventy-two and nine tenths! (172.0) 
feet to a stone monument, thence idorth 25° 12' 3o" Bast thirty-one and 
nine tenths (31.9) feet, thence North 55° 25' Bast seventy-six and 
eight tenths (76.8) feet to the end of a wall on the west side of Hol- 
lister Brook, so called, thence North 75 56' East about eighty and 
two tenths (8o.2) feet to a stone monument supposed to be in the wester- 
ly line of said Old Granville ;-toad, the last seven courses are along 
land of Hubbard Hollister, thence southerly along said Granville Road 
about five hundred (5oo.o) feet to the place of beginning, containing 
about nine and nine tenths (0.9) acres. 

Tract ,f2. Beginning at a point in the easterly line of the Old ftran- 
ville Road at the middle of Hollister Brock, so called, thence north- 
erly along said road to the road leading from the Granville road to 
Hollister's a distance of about five hundred ninety (59q) feet, thence 
along said road leading to Hollister's about one thousand (looo) feet 
to land of Sarah E. Hollister, thence South 12° 32' T/est about one hun- 
dred forty- (14o.o) feet to a stone monument, thence South 36° 56' West 
about two hundred fifty-three and eight tenths (253.8) feet to a stone 
monument, thence same course about twenty (2o) feet to the middle of 
hollister Brook, the last two courses are along land of Sarah B. Hol- 
lister, thence north-westerly up the brook about seven hundred fifty 
l75o) feet to the place of beginning, containing about seven and twelve 
one-hundred the (7.12) acres. 

Tract £3. Beginning at the corner of the Old Granville Road and road 
leading from same to Hollister's, thence North-easterly along said Old 
Uranvillo Road about thirteen hundred thirty (133o) feet to a stone mon- 
ument at land of Sarah B. hollister, thence South 35° 29' Bast "about 
two hundred seventy-nine and eight tenths (279.8) feet Lo a stone mon- 
ument, thence South 23° io ' IS" West about one thousand twenty-two and 
three tenths ilo22.3) feet, thence South 12° 12* West about six hundred 
fifty (6So) feet to road leading to hollister's, the last three courses 
are along land of Sarah B. Hollister, thence North-westerly along said 

(over) 
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[ Michael Leahey) 



is instr- 



rinllc . ra , nnool feet to the place of beginning, con 
road aoout one ttousan^UoooJfeeu ls P ndreiithB tX6 . 47 , aC res 

Ihe three foregoing aesen oe<a Liacts <u e - "i i ^ 
,5-i-el Leahey of said Granville. „,,.,. 

In fitneS Whereof, the .aid Town of «e S tf:cl nas . 
uSnt to be nicned by the Water CoTmaiseloners of saj 

Eoard cf 
Water Cocuniss loner s- 




W£j£<jdr^ } - 




in the i resence of 
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lEenjamin L* Pendleton) 

Whereas, by Chapter three hundred end forty- two of the Acts passed 
by the General Court of kassachu setts in the year eighteen hundred and 
ninety-five, the Town of fifestfield was authorized, for the purpose of 
providing an additional supply of water for the use of srid town and 
its inhabitants* to, from time to time, take and hold, by purchase or 
otherwise, any lands, property, rights of way and en serpents that may be 
necessary or proper for holding, storing, convoying, distributing and 
preserving the purity of any of the waters taken or held by it under 



the provisions 
objects of said 
Uow, therefor, 
of '.Yestfield, by 



of said ,-.ct, and for effectually carryii^; out the 
ict:- 

Know All l.ien By These 
virtue of, and in the 



presents, that 



cution of the powers conferred by said 
ing, storing and preserving the purity 
ually carrying out the provisions of 



the said town 
exercise of, and in part exe- 
act, for the purpose of hold- 
of such waters and for effect- 
said act, has, on this eighth day 



November, in the year nineteen hundred and seven, taken, appropri- 
ated and now holds the land and property hereinafter described, to- 
gether with any and all rights of way and easements which, in anywise, 
thereto appertain or belong. 

Raid land and property are situated in Granville in said County 
Hampden, and are described as follows :- 

Commencing at a stone monument supposed to 
of the highway about one hundred thirty-five 
small brook and at the northeasterly corner 
Pendleton, thence Liorth 84°47'3o" West about 
nnd three tenths 11143. 3) feet to a stone monument, 
3o " East about eight hundred sixty and three tenths 



be in the northerly 
(135) feet westerly 
of land of Wilbur 
eleven hundred forty 

thence North 6' 
t86o.3) feet 



of 

line 
of a 



tiiree 
25' 



thence i-icrth 4° 28 '45" East about three hundred eighty-eight and five 
tenths 1386.5) feet, thence I.orth 8" 32' East about two hundred eighty- 
six and six tenths 1286 .6) feet, thence North 4° 59' 15" East about 
eight hundred twenty- four and three tenths (624.3) feet to a stone 
monument, the foregoing described courses are along land of Wilbur E. 
Pendleton, thence Worth 69° 53' 15" East about two hundred fifty-one and 
eight tenths (251.8) feet, thence South 76° 47' 45" East about two hun- 
dred fifty-five and four tenths (255.4) feet, thence north 85*46' East 
about one hundred thirty and five tenths (13o.5) feet, thence South 
72* , ol'45" East about one hundred forty- three and six tenths { 143.6 ) 
feet, thence South 56°33'45" East about ninety-nine and one tenth 
(99.1) feet, thence South 74° 08 ' East i=bout one hundred seventy-nine 
and five tenths (179.5) feet, Lhence South 81° o5' East about two hun- 
dred nine and five tenths (2o9.5) feet to a stone monument , thence 
South 29° 58' East about one hundred seventy- two and three tenths 
( 172.3 ) feet, thence South 43''38 , 3o' , East about two hundred thirty- 
three and two tenths (233.2) feet, thence South 5o° oo'3o" East about 
two hundred eighty- three and seven tenths { 283.7 ) feet to a stone 
monument, thence South 5°21'3o" West about two hundred twenty-two and 
eight tenths ( 222,8 ) feet to a stone monument, thence South 27° 26' 
West about one thousand twenty- throe and nine tenths (lo23.9) feet to 
land of Christiana Rowley, the last twelve courses are along lend of 
i.iartin Peterson, thence same course about one hundred forty (14o) feet, 
thence South 59° 42 '45" East twelve I 12 ) feet to a stone monument, 
thence same course about five hundred twenty-nine and seven tenths 
[ 529.7 ) feet to a stone monument, thence South 12" 51*15" West about 

and eight tenths ( 4o4.8 ) feet to a stone monunent 
the northerly line of the highway, the last three 
land of Christiana Kowley, thence westerly along the 
hundred sixty (66o) feet to the place of beginning; 
eighty- four and sixty-two one-hundredths {84.62 A.} 



four hundred four 
supposed to be in 
courses are along 
highway about six 
containing about 



acres. 

The foregoing described tract is supposed to belong to Benjamin E, 
Pendleton of said Granville. 

In Witness .Thereof, the said Town of ,,'estfield has caused this 
instrument to be signed uy the iiater Commissioners of said Town. 

I, 
Board of 

Wa t er C ommi ssioners. 



In the presence of /^//V^^ 




X-/-Q c 



i Frank Hnllbourg } 
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Yherea- by Chanter three hundred and forty- two of the Acta passed 
hv the General Court of ;^assachu setts In the year eighteen hundred 
arid ninaty-five, the Town Of .Yestflold was authorized, for the pur- 
nose of providing an additional supply «T water for- the use of said 
town and its Inhabitants, to. from time to time, take and hold, oy 
nurchase or otherwise, any lands, property, rights of way and ease- 
be necessary or proper for holding, storing, convey - 



Si, distributing and preserving the purity of any of the waters t 

m or held by it under tha provisions of said Act, ana for ef.ect- 
, d i1tt m>vr<viTi0 nut the ob.iocts of said Act:- 



tak- 



mer.ts that may 

i i 

en 

ually carrying out tha objects or s| 

How, therefore, Know ALL ,ien By These Presents, that tha said town 
of .Vestfield, oy virtue of, and in the exorcise of, anu in part exe- 
cution of the powers conferred by said act, for the purpose of hold- 
ing, storing and preserving the purity of such waters and for effect- 
ually carrying out the provisions oT said act, has, on this twollth 
dny o^ December, in he year nineteen hundred and seven, taken, app- 
ropriated and now holds the land and property hereinafter described, 
together with any and all rights of way and casements which, in any- 
wise, thereto aonertain or belong. 

Said land and property are situated In Granville in saia „oun>.y ol 
Hampden, and are described as follows :- 

Tract rl ■ Commencing at a stone monument sup osed to oa In the sau- 
th<"-ly line of the highway leading by the house of Dennis Clifford, 
thenca easterly alans the southerly lino of said highway aoout twen- 
ty-six hundred twenty (>62o) feet to the cross road loading from a 
point opposite liouso of Wilbur Pendleton southeasterly to the main 
highway leading to Granville Corners, thence southeasterly along 
-aid cross road aoout two hundred fifty-five (255) feet to a stone 
monument at land of said -.lastfield, thence South 3o 57* Vie at aoout 
..inety-seven an^ one tenth (37-1) feet to a stone monument, thence 
South 33° 17' .(est about forty (4a) feet to the middle of Tillotson 
Irook, so called, the last two courses are along land of said town, 
thence northeasterly up said brook about five hundred seventy (57a) 
feet, ti.ence South 6° 25' 3o" -/est about ninety (9a) feet to a stone 
monument, thence Jouth 71° 23' 15" V/est about three hundrad fifty- 
four ar.d two tenths 1354.2) feet to a stone monument, thence South 
54° 41" 3o" .Vast about seven hundred three and five tenths (7o3.5) 
feet to a stone monument at land supposed to belong to one Sackett, 
the last four courses are along 1 rmd supposed to belong to Marius 
Jensen, thence Worth 2° 56' Bast about two hundred fifteen and three 
tenths 1215.3) feet to a stone monument, thence South 86 58' ,Vest 
about six hundred sixty-six and four tonths (666.4) feet to a stone 
monument, thence same course about three and seven tenths (3.7) feet 
to a white-birch stump, thence South 2 C 28* 45" East about fifteen 
hundred sixty-five and two tenths (1565.2) feat to a stone monument 
at land supposed to belong to one Noble, tha last three courses are 
along land' of Sackett, thence South 8Z L 25' 45" .Vest along land of 
said i.oble about five hundred seventy-two and four tenths (572.4) 
feet to a stone monument, thence same course aso-t six and two tenths 
(6.2) f-a:t to a white- birch stump at land supposed to belong to one 
thence North o* 35' 2ast about ninoty-s?v 



Ml 



Seymour, 

(97.2) feet to a stone monument, thenco South S2 42 30 

to 



the 



ana two tenths 
.Vent about 
one hundred eighty- seven and four tenths (isr.4) feet to a -tone mon- 
ument, thence Worth 4° o9' East ab >ut nine hundred nine and seven 
tenths (9oD.7) feet to a stone monument at land of Dustin 'Lice, 
last thre^* courses are along lind supposed to belong to Seymour, 
thence North 3° 14' 45" East along land of said 
red sixty-eight and one tsnth (loCS.l) feet to 
containing about 43. So acres. 

Tract -,-2. Com.:; jncing at a stone monument ai the northwesterly cor- 
ner of land taken of Plumley and Hallbourg ^ctober 1st., 19ol, thence 
South lo* 18' ..est along land of said town two hundred forty -five 
(245 J feet to land of Peter Kenrickson, thence Borth 74 48' 15" ./est 
about th.rc* hundred ninety a..d seven tenths (39o.7J feet to a stone 
monument at land supposed to belong to Marias Jensen, thance North 
2° 13' 3o" East about one hundred two and three tenths t"!o2.3) feet 



!ice about ton hund- 
placo of begin.-.ing. 



tfl "over" ) 



^m 



12] 



( Vvzrik Hallbourg, Doc. 1^, :Uo7 ) 

to a slono monujnsnt , thence same course four and seven tenths (4.7) 
feet tc a chestnut stjmp, thence Worth 8c° 38' 2ast about four hun- 
dred seventeen ana nine tenths 1417. Q ) feat to place or beginning, 
the last two courses are along land supposed to belong to Marius 
Jensen, containing about 1.53 acres , 

The tv/o foregoing described tracts are supposed to belong to 
Frank Hallbourg of said ..estflcld, 

in ,'i:tnoEB thereof, the said ToT.'n of .Vestfield has caused this 
instrument to be signed by the Uater Commissioners of said Town. 



.board of 
nator Ooismissi oners. 




in the nrepence of 




Cl vwffijsj: 



58(1 
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[Harriet H. Frost) 
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ETiereas, by Chapter three hundred and forty-two of the Acts passed 
by the General Court of Massachusetts in the year eighteen hundred 
and ninety- five, the Town of '.Vostfleld was authorized, for the pur- 
pose of providing an additional supply of water for the use of said 
Town and its inhabitants, to, from time to time, take and hold, by 
purchase or otherwise, any lands, property, rights of way and easements 
that may be necessary or proper for holding, storing, conveying, dis- 
tributing and preserving the purity of any of the waters taken or held 
by it under the provisions of said Act, and for effectually carrying 
out the objects of said Act:- 

Howj Therefor, Know All Men By These presents, that the said Town of 
iiestfleld, by virtue of, and in the oxerclse of, and in part execution 
of the powers conferred by said Act, for the purpose of holding, stor- 
ing and preserving the purity of such waters and for effectually carry- 
ing out the provisions of said Act, has, on this second day of March, 
in the year nineteen hundred and eight, taken, appropriated and now 
holds the land and property hereinafter described, together with any 
and all rights of way and easements which, in anywise, thereto appertain 
or belong. 

Said land and property are situated In Granville in said County of 
Hampden, and are described as followsi- 

Commenclng at a atone monument on the westerly side of the wild-cat 
road and at the northeasterly corner of land of the Heirs of R. S. 
Brown thence North 84°ll'3o" fast along land of said Heirs about 
eleven hundred five and six tenths Ulo5,8) feet to a stone monument 
at land of Hubbard Holllstar, thence North 88°43 , 3o'' West along land 
of said Hollistsr about six hundred fifty-eight and seven tenths 
(658. 7) a feat to a stone monument at land of Michael Arnold, thence 
North 4 59' East about five hundred twenty-two (522) feet, thence 
South 87*42' East about thirteen hundred two (13o2) feet to a stone 
monument at land of one Fowler, the last two courses are along land of 
said Arnold, thence same course along land of said Fowler about two 
hundred twenty (22o) feet to a stone monument on the westerly side of 
said 7.'ild-cat road, thence southerly along said read about six hundred 
five (So5) feet to the place of beginning, containing about 19.64 acres. 

The foregoing described tract is supposed to belong to Harriet !£. 
Frost of said Westfield. 

In Witness Shereof, the said Town of Westfield has caused this 
instrument to be signed by the Water Commissioners of said Town. 



Board of (Cr^/^g^,$g 
Water Coranispionera. I ^^/A/'l V^Y JZ^L^C* 



i 

i 



lit the presence of 






;-KS 



... 

_ 



BY Or DEI 






% ' 06 CL r \M. 



— h/l^gqF Lamp Tak c h — 
— Jv^jc.l- ;o.a. I Arnold — 
- fieALtilmcH 'goo T*treT .— 
- OffErt E. EMBUS - c. e , - 

- 1 9 o a - 



Tow/v ar h/jssrrJS'iD 



InB- 



-J 8 B" 4-3 ' £•. 



Ah&. 
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^Michael £, Arnold) 

"hereas, by Chapter three hundred and forty-two of the Acts oassed 
oy the General Court of Massachusetts in the year mK2J 
and ninety-five, the Town of ff „tfi rtd was LuZrllJ? for the^ur" 
pose of providing an additional supply of water for the use of said 
town and its inhabitants, to, frora time to time, take and hold bv 
purchase or otherwise, any lands, property, rights of way tnl eanLents 
£JS»!K?J " eces£ai r^ Pwpar for hiding, storing, conveying J?s" 
£ ^f * n K Prese ^ l f e th ° P urit * of an * ° f the waters taken or hlld 

L l*™? ^ P™" 51 ™* ot said Act, and for effectually carrying 
out the oojects of said Act:- J carrying 

Bn «?^ o i5 ar K f0r ; f 101 " S 11 M8n * y These Prints, that the said town of 
Westfield, by virtue of .and in the exercise of, and in part execution 
of the powers conferred by said act, for the purpose of holding stor- 
JX Sf P^ 8servi fS, ^e purity of such waters aVf or of f ecluSy llrry- 
n S th« MS ^° vi f slon ?, °{ said act . ha *> on this second day of LSh* 

holds thT^ n i ! r" hund r e V° d eight ' taken ' *PP'opriated and now ' 
holds the land and property hereinafter described, together with any 

tat'or beKnL "" *" "^^ * Mch ' in "**«? thereWppe'r- 

aBysS"® sssof/:: jjajs?. 1 * Granville iji said couoty of 

S «" tenths io2 o) S feft Ba o a 1 " ?" I"* ^ T^' ° n9 hUn ^ ed *« 

30" West two hundred *ninl?y six U? «!?T ttt '^ M N ° rth 54 ° 15 ' 
-i„„» + BU "laoty-six v2yo) feet to a stone monument fha 

S2ci ■ JS"?L^;-*i25 }* nd -"PP"«<» to belong°to KSS Holl ster 
(287 1) feet L 1 J WSS U ° hundred eighty- seven and one tenth 
said J n£ «t » a ^t° ne monument, thence South 81" 36 ■ East crossing 

are along lan^supposefto bel ng HiTHe^'of fH °£ Mid f^ 
North 87^.-30" sSt one hundred^three and seven tentL (lo^l feef 

land f orJ^S'SS^et F«:t t0 ;LT U ? a,1 J ** P - "-therly line"?' 
twenty if^ffaaVS^ 

hundJeJ flve t an^irte;TL C ( 5 ^l% al ?eftio d a ^ HUbtard 2ol "»'« five 
supposed to belong to 311? , P.nfl it feet to a stone monument at land 
along land of said PendlJtnn S ! i ^T M ° rth fl6 38'3o* iVest 
(35 3 ! 3 ) feet to a \!ff iJSJX aVTlr* fift y~ tfe «« "d three tenths 
Sullivan, thence IJor?r 7 ^4'lP west a?Lr?rf d /° bel ° nS t0 Jer ^ 
one thousand forty-eight anVoneTenth (1?4B if £. J*2 J 01 "™ * b ° ut 
ment at 2 and of T ™ of «f«t«iu VC 11 °* H * J -J feet to a stone monu- 

dr ed thirty-*?* and fou/t enths ?23 Pff"?.^ ^J*' *"" * tW ° hUfl " 
thence north ri^Ufi" &.+ .<.t l f 'T J eet fc o a stone monument, 
(697.7) feet to a t? nn J hundred ninety-seven and seven tenths 

two r S a IlSTl-STST? ^ J and ° f °" e Blanchard, the last 

Bast one thouJLd lefentv s llJ "a^V"? *"* M « thence Sout h 89»oS'45- 
^onutnent below Seed's Sill Sam S*,Si I "J?" (lo?7.6) feet to a stone 
crossing the Wild-cat roll T' t f alled . thence Horth So^fl'45- £ast 
.tone manumentltilnl 2So»S tJbSS seventeen (617,oj feet to a 
courses are al C n^ land ,n«r ! - ? belong to one Fowler, the last two 

L 



(2) 



(Michael E. Arnold) 



Tract #3. Commencing at a stone monument on the northerly side of the 
old road from the Carlton Strong place to Henry ii'inchell place and at 
the southwesterly corner of land of the Town of Westfield, formerly 
of Jsmes Andrews, thence westerly along said road about eight hundred 
twenty-five (825) feet to a stone monument at land of W. J. Leahey, 
thence North 19*11' 3as t along land of said Leahey fourteen hundred 
twenty- three and seven tenths U423.7) feet to a stone monument at 
land of Town of .Vestfield, formerly of Plumley & Eallbourg, thence 
South 88°43' aast about six hundred sixty-nine and^ nine one -hundredths 
1669*o9j feet to a stone monument, thence South 14° 12' West four hun- 
dred seventy-four and four tenths 14-74*4) feet to a stone monument, 
thence same course about one thousand twelve and sixty-eight one-hun- 
dredths Uol2-66) feet to place of beginning; containing twenty-four 
and one tenth 124.1) acres* , . 

The foregoing described tracts are supposed to oelong to teicnaei &, 
Arnold of said Granville. 

In witness Whereof, the said Town of Westfield has caused this 
instrument to be signed by the Water Commissioners of said Town. 
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Ehsrees, by Chapter thro* hundred And foa?ty-tWO of the Acts passed 
)y the General Court of KassachtMVtiif in the year eighteen hundred 
and ninety- five, the Town of Westfield was authorized, for Lhe pur- 
pose of providing an additional supply of water for the use of said 
Town and its inhaultants, to, from time to tima, take end hola, by 
purchase or otherwise, any l»r.<ls, property, rights of way and ease- 
ments that may be necessary or proper for holoir.g, storing, conveying, 
diatributirg and preserving the purity of any of the waters tai'eu or 
held by it under the provisions of ssi' Act, r: id for effectually 
carrying out the objects of said Act:- 
Kow, there fcr, Know All Ken Py These Presents, that the said Town of 

Westfield, by virtue of, and in the e;-e,rcise of, and in par:, exeoutic-r 

r of the powers conferred by »ai.: Act, i'.--r the purt.-osa of holding, 
storing and preserving the purity of auch watern r effectually 
carrying out the provisions of said /ct, has, on thia first day of 
August, in the year nineteen hundred and eight, taken, appropriated 
and now holds the land and property hereinafter described, together 
with any arui all rights of way and easements which, in anywif.e, 
thereto appertain or belong. 

Said IqhlIs Bn-i property are situated in Granv- lie in said ; 'oun1,y of 
Harapfion, rr.d are described as folloAs:- 

Commencing at a stone monument on the westerly side of Use old 
Granville road and at the northeasterly corner oi lan<t supposed 

i belong to one Sanderson, thence North B4°36*W«st along land of a:.. 
Sanderson about nine hundred thirty-four aad five tenths ( . at 
to a stone monument at land of Ralph Cooley, tnence (forth B2 47'Weat 
along land supposed to belong to said Cooley about five hundred four- 
teen and eight tenths (514.fi) feet to a stone monument at land 
Jaa» • Gibbons Hstate, thence forth i4°j59'4;>"Sai'it eloni. htuaA supposed 

I to belong to said Globone RatftttJ and land of Jbms .len;;en about seven 
huncrn'l seven and four tenths {707.4) feet, to a stone monument, the:. 
South b 7 "38* 15" East along land of said Jensen about one hundred seven- 

: ty seven and eight tenthB (L77.B) feet to r, stone monument, th< 
North 13°40'Fast along lanu of sr.i-i Jensen about thirt<3<sr. hundred 
seventy and thrse tenths (137i . J] feet to a ehent:>ut, stump, these* 
South B4°20'East four {4} feet ; ; a stone monument, thence ex. ■ 
course slang land of sale Jensen about eleven )v eignty-fonr and 
nine tenths (1164.^1 feet to a etone monument pn the westerly ride of 

! the old Granville road, thence southerly along said road about two 

'thousand one hundred and eighty (2'ISO) feet to the place of I 
containing atn nt BiSty-three and eighty-five one-huiidredths to3»G; 
acres. 

The foregoing described tract is supposed to belting to "ill lam J. 
Leahey of said CJranvllle. 

In witness whereof j the B\ Id Town of ""eatfi^ld haa caused this Instru- 
ment to be signed by the "ater Commissioners oi pnid Town, 
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(■'ill lam J., [*aahey; 

» a s, by Chapter I I i bundl . orty-twu of the Acts pi 
by the General Coin-. achusetts In the y-ar eighteen hundred 
ami ninety-five, the ".,.•::. of Westfield was authorized, for the pur- 
pose uf providing an additional supply of water for the use of said 
Town and its inhabitants, to, from time to tins, take an.; hold, by 
purchase or cU> . any lands, • | . | '■ _ p *ay ond Base- 

ments that : ry or olding, storing convey- 

ing, distributing iserving the purity of any of the waters ' 
taken or hold by L1 under Lfea provisions of anl, act, and for effect- 
ually carrying out the ''.a of salu Aett- 

Now, tharefor, Know AH Men By 1 rei . thai he said Powa 

of Westfleld, by virtue of, and in the ex< a of, and lr part *ye- 
cution ci the powers conferred by said Act, rep the purpose of 
ing, storing and preserve ; ity of . waters and for effect- 
ually carrying out the provisions of saiif ., has, on t..is first oay 
of August, in the year nineteen hundred ami eight, taken, appropriated 
and now bolus the lands and property hSWttnafter described, toget 
with any and all rights or way and easements which, in anywise,' t] 
to appertain or belong. 

Said lands and property are situated in HranviHe in ■ i , bounty o<' 
Hampden, and are described as follows: - 

Tract "A". Commencing at a rtone nt on the norther 1 i side 
the Id Mountain road (so called) anu at the southwest^ s • corner 
land of the Town of 7,'eatfield, thence westerly along aaid road Bb« 
six hundred thirty 1630} feet to a ^tone : . ■ i B t land of Peter 
Henrickson, tl:ence Worth D*£4*West eiong land of said Il-nrickson 
about four hundred fifty- five and fiv« tenths (455.51 feet to as' 
monument, thence North ft^'-ast along land of said henrickson at, 
eleven hundred sixty- and two tenths (1163.2) feet to o rone 



monument at land of fBfrtfield, thenca South SQ u 43'FmhI aloni 
land of ssld Town about nine hundred fifty-one and two tenths fc | 




Tract "B", Commencing at a itone monument on the southerly side of 
the Id Mountain road at t Jsterly corner of land of the Town 
of Westfleld, thence ." 'west about one hundred ninety-five 

and fave tenths (195*5) Feat to B Stone monument, thence South 8C 11' 
West about one hundred t . - ; t and four tenths (118.4 > f««t 
stone monument, the last jisen are along land of at ' ■ wn 
thence North 15°36".7est along Land of "illiora Wcorab abt-ut two hun- 
dred seventy-four anu eight tenths (274. el feat to a sti 
on the southerly aide of said road,thenOe easterly al< 
aboirt three hundred rorty-two (342) feel q Mace 0? be*innJ i 
containing about one and three Lenthr [ i . •'■ ' aires. 

The foregoing described tracts are si: 1 to i.elonr ti "illiam J 
heahey of said fTranville. 

In witness whereof, the said Town of Weal ■; this 

instrument to be signed by the "titer lionen 
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^hrareas, by Chapter tbr i hundred and forty-two of the Acta passed 
by the General Court of Massachusetts in the year eighteen hundred 
and ninety- five, the Town of Wnstfleld was authorized, for the pur- 
pose of providing an additional supply of water for the use of said 
Town and its inhabitants, to, from time to time, take and hold, by 
purchase or otherwise, any lanus, property, rights of way and ease- 
ments that may b« necessary or pro nor for holding, storing, convey- 
ing, distributing and . preserving the purity of an^i of tha wators 
token or held cy it under the provisions of said Act, and for ef- 
fectually carrying out the objects of said Act:- 

JIow, thpnfjr, Know All Men By These Presents, that the said Town 
of Westfield, by virtue of, and in the exercise of, and in part exe- 
cution of the powers conferred by no id Act, for the purpose of hold- 
ing, storing and preserving the purity of r.uch waters and for effect- 
ually carrying out the provisions of ss.id Act, her, on this first day 
of July, in the year nineteen hundred and eight, taken, appro jriatod 
and now holds the land and property hereinafter described tognthsr 
with any and all rights of way and easements which, in anywise there- 
to appertain or belong. 

Said land and property ara situated in Granville in said County of 
Hampden, and ore described as follows :- 

Commencing at a stone monunont on the westerly side of the ^'ild-cnt 
road(so called} at the southeasterly corner of land of the Town of 
Westfield taken of Harriet U, Frost, thence southerly along said 
highway about two hundred fivo (205) feat to land of said Town, taken 
of^'ichael E. Arnold find Know as the ^ells Hill r,ot, thence North 00° 
36' 'Vent about two hundred (200) feet to a stone monument, thence 
South 2 3 2C'30" East two hundred eighty- sev-,n and one tenth (207.1) 
feet to a ctone monument, the last two courses are along land of said 
Town, thence South 74t 28* ".'eat nbout one hundred fourteen and two 
tenths (114.") feet to a stone monument, thence South 20°5C'l t i" East 
about two hundred thirty and nine tenths (23G.Q) feet to a stone mon- 
ument, thence North 67 "52' Tost nbout nine hundred fifty- two survl five 
tenths (952.5) feet to a stone monument, thenee North 1 24'30" East 
about seven hundred seventy- one and seven tenths (771.7) feet to a 
stone monument at land of said Town, the last four courses are along 
land of Hubbard Hollister, thence South !M°11'30" East along land of 
said Town about nlsven hundred five and six tenths (II05.6) feet to 
the place of beginning, containing about sixteen and seventy-nine 
one-hundredths { 16.79) acres. 

The foregoing described tract is supposed to belong to hucy ?.*. 
Brown and others of said Granville. 

In witness whereof, the snid Town of Westfield has caused this 
instrument to be r'.^ned by the rater Commissioners of said Town. 
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City/Town 



Granville 



City/Town 


Westfield 




Name 


Peck, LO 




Name 


Sullivan, Jerry 




Name 


Sullivan, Katie A 




Name 


Peck, AE 




Name 


Fowler, Joseph J 




Name 


Allen, Flavia J 




Name 


Winchell , Artemese 




Name 


Jones, Wilbur S 




Name 


Holcomb, Elisabeth A 




Name 


Holcomb, William 




Name 


Consolatti, Stephen 




Name 


Carew, Justin G 




Name 


Kellogg, Eliza E 




Name 


Tice, Dustin A 




Name 


Sauers, Rosa M 




Name 


Bruch, A J 





Name 



Roach, David L 



Name 


Phelan, Mary J 


Name 


Pendelton, Wilbur 


Name 


Hollister, Sarah E 


Name 


Clifford, Dennis 


Name 


Hollister, Hubbard 


Name 


McDonald, Nellie Shoughrue 


Name 


Noble, Andelusia 


Railroads 


New York New Haven & Hartford Railroad Company 


Railroads 


Holyoke & Westfield Railroad 


Streets 


Granville Road 


Streets 


Northampton Road 


Streets 


Mountain Road 


Streets 


Old Granville Road 


Streets 


West Granville Road 


Streets 


Phelon Road 


Streets 


Wild Cat Road 


Water 


Munn's Brook 


Water 


Tillotson Brook 


Water 


Japhet Brook 


Water 


Hollister Brook 


Water 


Hollister Brook 
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(Duu . Ln A, Tice) 

Whereas, by Chapter three hundred and forty- two or the Acts passed 
Lhs General Court of KasBaehusetts in the year eighteen hundred an 
dnety-five, the Town of ""estfielri was authorized, for tha purpose of 
viding an additional supply of water fur tha use of said Town and 
. inhabitants, to, from time to time, talis and hold, by purchase or 
terwise, any lands, property, rights of way and easements that a 
be necessary or proper fur holding, storing, conveying, dtstributl 

A preserving the purity of any of the waters taken or held by it 
under tha provisions of said Act, and for effectually carrying out ( . 
'sets of said Act;- 

(Tow, therefor, KNOW ALL MEN BY THERE "~ 'BENTS, that the saW Tow 
"estfield, by virtue of, and in the exercise of, and in part exec" - 
the powers conferred by field Act, for th« purpose of holding, rtur- 
.g and preserving the purity of such waters and for effectually at 
-rying out the provisions pf said Act, has, on this sevs -enth day i . 
"ctober, in the year nineteen hundred and eight, taken, appropriated 
□d now holds the land and property hereinafter described, together 
:th any and all rights of way and easements which, In anywise thereto 
appertain or belong. 

Said land and property are situated in Granville in said Count; 
Hampden, and are described as follows: - 

Tract "A". Commencing at a stone monument on the westerly side 
the highway leading from said Tice property to Granville Centra find at 
the southeasterly corner of land supposed to belong to John 
thence North 6S°2S'45" TTest about three hundred eighty- nine and five 
tenths (589.5) feet to a large chestnut tree, thence North 13 c 33' '■'■''-• 
about five (5) feet to a stone monument, thence same course about t ■ 
hundred sixty-two and one tenth (262. 1) feet to a atone monument, thence 
north 7*55*15"East about four hundred fourteen and three tenths (414.3 
feet to a stone monument at land supposed to belong to Eugene Sullivan, 
he last three courses are along land of said Roach, thence South B7°55 
!5" Fast about sever hundred eighty-seven and eight tenths (787.** feet 
to a stone monument, thence North 10°11'15" East about nine hundred 

hty-ona and fo\ir tenths (981. 4) feet to a stump on the northerly side 
of the brook, thence North 7°46 , 3C" West about eight hundred and four 
tenths (800.4) feet tc a hemlock tree at land supposed to belong to 
David Roach, the last three courser- are along land of said Sullivan, 
thence North 3°17 , 30'' East along land of said Kcach about four hundred 
ninety- five and five tenths (495.5) feet to an oak tree at land sup] 
to belong to Mrs. Shoughroe, thence North 3°* 5 '45" East .long land 
i Shoughroe about six hundred twenty-eight and six tei.Uis(628.6) :' 
a stone monument at land supposed to belong to Dexter Phelan, t a 
South Srt°10 , 15" East about eight hundred seventy-nine and two 

79. 2 )f est to a stone ir.nr. , thence North 8° 32' East about twe 
dred seventy- four and eight I *nths (274.6) feet to a stone monument 
Land supposed to belong to Jerry Sulli - . I .-. last two courses are 
ong land of said Phelan, thence South ' East about five hum-. 
oety-fiva and four tenths (595* 4) feet .-tone monument, thence 
South 5° 41 ' 30" ^est it nine hundred eighty-six and five tenths 
. V 1 feet to a ston iment, thence South 84°20' Eact about five 
fired thirty-six (55^) feet to a stone monument at land supposed t'. 
Llliam Phelan, the last three courses are along land of aai 
Sullivan, thence South 1 50' West along land of said Win. Chelan about 
nine hundred thirteen and one tenth (915.1) feet to land , ooi:e-i 

ong to Dennis Clifford, thence Sot .' 38' 15" Vest W. land .. 
said Clifford about sixteen hundred ninety-eight and four tenths 
(1608.4) feet to a stone monument supposed to be in the northerly line 
■;.c : Lghway, thence westerly along the highway about twenty four hun- 
red and fifty (24j0) feet to the place of beginning; containing about 
hundred fifty-nine and nine tenths (159.9) acres. 



fS) 



{Lust in A. Tice) 



~roct "B". Coi,jr.encing at a stone monument in t.he southerly line of 
. a highway about eight hundred (800) feet westerly of the dwelling of 
ennis Clifford and at tha northwesterly corner of land of the Town of 
sat field formerly of one Kallbourg, thence South 3°14'45" West along 
land of said Town about ten hundred sixty-eight and one tenth (10^8.1) 
feet to a stone monument at land supposed to belong to one Jensen , 
thence North 85°15'15" 'Vest about eight hundred thirty-one a: <: 

.:ths (£1-51.6) feet to a atone monument, thence South l o 39'j}0" Bust 
about four hundred forty- three and tvro tenths (443.2) feet, thence 
ith 12°18*30" West about four hundred fifty-six and four tenths ( 
rest to a stone monument at land supposed to belong to Stephen 
the last three courses are along land of said Jensen, thence Koi 

'45" T7eat along land of said Seymour about twelve hundred seven* ., 
eight tenths (127Q.B) feet to a stone monument at land supposed to be- 
long to Christie Sauers, thence North 4°0B'3u" East about tan hundred 

iy-two and nine tenths (1052.9) feet to a marked yellow birch, thane* 
Horth 2°j>6'30" West about eight hundred seventy and nine tenths (y7C.9) 
feet to a stone monument, thence ftouth RO°37'45 rt Test about sixteen 
hundred fifty (1650) feet to a stone monument, thence North 77°31' We 
about one hundred eighty-nine and six tenths [I8O.6) feet to a sti 1 a 
monument in the easterly line of the highway, the last four course 
along land of said Eauers, thanoe northerly and easterly along I 
highway about forty-five hundred and seventy (4570) feet to tha | 1 
of beginning; containing about one hundred twenty-four and Eixt"- : 
ona-hundredths (124.64) acres. 

The two foregoing described tracts are supposed to belong to fmstin 
&.» Tice of said Granville, 

'In Witness viiereof , the said Town of vestfiald has caused this in- 
strument to be signed by the 7'ater Commisci oners of said Town, 
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Whereas, by Chapter throe hundred and forty- two of the Acts pass- 
ed by the General rourt of rassachusetts in the year eighteen 
hundred and ninety- five ,thn Town of rest field was authorized, for 
Ethe purpose of providing an additional supply of water for' the use 
-_! of said Town and Its inhabitants, to, from time to time, take and 
.hold, by purchase or otherwise , any lands, property , rights of way and 
easements that may ba necessary or proper for holding, storing, con- 
veying, distributing and prnserving the purity of any or the waters 
taken or held by it under the provisions of said Act, and for effect 
-ually carrying out the objects of said Act:- 

Now, therefore, Know All Hen By These Presents, that the said Town 
-of Tnstfiold.by virtue of, and- in the axerclBe of, and in part exe- 
cution of the powers conferred by said Act, for the purpose of hold 
-ing, storing and preserving the purity of such waters and for ef- 
fectually carrying out the provisions of said Act, has, on this fi 
I day of Kay, in the year nineteen hundred and nine, taken, appropriated 

end now holds the land and property hereinafter described, together 
[ with any ami all rights of way and eannments which, In anywise, thore 
-to appertain or belong, 

Said land and property are situated in Granville in said County 
of Hampden, and are descrlbod ao follows:- 

Tract #1. Commencing at an iron monument on the southerly side of 
the highway at the northwesterly corner of land of Wilbur" Jonas, 
thence southerly about two hundred twenty (220) feet, thence easter- 
ly about one hundred sixty- five (I65I feet, thence southerly about 
thren hundred seventy [ 370 ) feet to Munn's Brook, the last three 
courses are along land of said Jones, thence waaterlv up the brook 
about five hundred sixty- five (565) feet to land of the Town of 
Testfield, thence North' 1 "30' West about five hundred eighty (5901 
feet to a stone monument ,thencB South 71 5B' 7/est about two hun- 
dred ten (210) feet to the highway, the last two courses are along 
I land of said Town, thence northerly and easterly along said highway 
about seven hundred eighty (760) feet to the place of beginning; 
containing about seven and ninety- three ona-hundredths (7.93)acres. 
Tract #2. Commencing at a atono monument in the northerly line of 
the highway at the southeasterly corner of land of the Town of 
V/estfield, thence North 26"50' East about three ninety-six (306I 
pet to a stone monument , thence North 4°22 , 7Test about four hundred 

rty-seven and six - (437.61 feet to a stone monument, then-:,- 
North 42 TCeat about rive hundred twenty-five and seven tenths 
(52*j. 1) feit to a stont: ffionumont at land of Dexter Farnhan,the lajit 
three courses are along Ian.; of said ""own, thence Worth 17"13'30 f ' 
East about one hundred and six tenths (100.6) farjt to a stone monu- 
ment, thence North 75">l'Kast about six hundred three and three 
tenths (603.3.' feet to a stone monument on the westerly side of I 
.highway, the last two courses are along land of said Fnrnham, thence 
southerly along the highway about six hundrod sixty-eight [Mm feet 
to land of Wilbur Jona3, thence westerly about one hundr«-5 ninety 
(190) feet, thence southerly about one thousand twenty (1GJ20) feet 
to the high way, the last two courses are along land of said Jonas. 
thence westerly along the highway about four hundred (400 1 feet to 
the place of beginning; containing about thirteen and eight tenths 
(13.8) acres. 

Tract #3. Commencing at ■, afcon* monuri^nt In the northwrt 1 1 Lno .,f 
the eld highway leading fro* the "inchell place to Lambaon 1 s, 
thence westerly along sal. y about five hundred (§0( , font 
to the highway loading Roartherly to Farnham' s, thence northerly a- 
long said highway about two hundred ninety (290) feet to land of 
Wilbur S. Jones, thence easterly along land of said Jones at out four 
hundred thirty-five (435 1 taet to a stone monument at land of Ceo. 
TV. Loomis, thence South 1 14 'West along land of said Loomls about 
three hundred eighty-two anil seven tenths [3H2,7> feet to the olace 
of beginning; containing about three and fifty-five one-hundredtha 
O.55) ar-res. 
Tract #4. Commencing at a point in the easterly line of the high- 
leading from -,i:i chela's northerly to Farnham' a , sal :i - ' it bear- 
ing r.outh B8"3B'50 ,, East for- j f e9 t from b Btone • ". ■ •. m 
westerly line of said • a | Inmdr 



(23 

(Artemese "'inchell) 

seventy- nine and eight tenths (27Q.8) fBot to a stone monument, 
thence North 5°12' 30"V7BBt about five hundred flighty- five and four 
tenths (585.4) fftiit to a stone monument, thence South 86"5 fi ' 3°" Hnat 
about two thousand ninety- one and sBvnn tenths (2091.7) feet to a 
stone monument in the rjranvllle-^outhwink Town Line, the last three 
courses are alone land supposed to belong to Dexter Farriham,thsnce 
South 8"07' 30"™ar>t along said Town Lino shout eight hundred thirty 
and eight tenths [830.8) feet to a stone monument at land of Geo. 
W» Loomi3,thenOH South 84 "56' 30 "West about one thousand fourteen 
and eight tenths [1014.8) feet to a stone monument t thence same 
course about twenty (20) feet to the middle of Humbert's flutter 
Brook, thence northerly up tho' brook about five hundred fifty (550) 
feet, thence South 7H°38 ,T 7est about fifteen (1J) fB«t to a stone non 
-ument, thence same course about one hundred eighty- three and eight 
tenths (183.B) Tent to a stone monument , thence South 10° 5?.' 30"Ti'ost 
about ten hundred seventy-one and seven tenths (1071.7) feet to a 
stone monument at land of Wilbur S. Jones, the last four courses are 
along land of said Loomis, thence southwesterly about two hundred 
ninety-five (295' feet, thence westerly about three hundred ten 
(310) feet to the highway ,the last two courses are nlong land of 
said Jones, thence northerly along said highway about four hundred ■ 
sixty (4^0) feet to other land of said Jones, thence easterly about 
two hundred (200) feet, thence northerly about nine hundred thirty 
C930 ) feet, thence southwesterly about five hundred sixty-three 
(5^3) feet to the highway, the last three courses are along land of 
said Jones, thence northerly along the highway about three hundred 
seventy- five (375) feet to the place of beginning; containing about 
forty-five and ninety-seven one -hundredths (45.97) acres. 

The foregoing described tracts are supposed to belong to Artemese 
^inchell, widow of Henry 1!. Tinchall of Ornnvillo. 

In Titness Whereof , the said Town of Weatfiold has caused this 
instrument to be signed by the Water Commissioners of said Town. 

Board of 
Water Commissioners. 



In tho presence of 




fg&x 



JUL 10 1909 






(7,'iibur S. Jones) 

Whereas, by Chanter throe hundred and forty-two of the Acts 
passed by the 'lereral Court of Jtassaehusetts in tha year eighteen 
hundred and ninety-five, tha Town of "Hatfield was authorized, for 
t a ouroosa of oroviding an additional supply of water for thB use 
of said Town and its inhabitants, to, from time to time, take and 
hold, by purchase or etharwiee,any lands, property, right a of way ana 
easements that may be necessary or proper for holding, storing, con- 
vey in e, distributing and preserving the purity of any of the waters 
taken or held by it under the provisions of said Act, and for effect 
-ually carrying out the objects of said Act:- 

Mow, therefor t Inow All Men By Those T^snntK.thfit the said Town of 
Westfiald # hy virtueof.and in the exercise of, and in part execution 
Of the powers conferred by said Act, for the purpose of holding, 
storing' and preserving the purity of such waters and for effectu- 
ally carrying out the provisions of said /ct,has,on this first day 
of Hay, in tha ysar nineteen hundred and nine, taken, appropriated 
end now holds the land and property hereinafter described, together 
with any and all rights of way and easements which, in anywise, there 
-to aooertain or belong. 

: - ,aid*land and property are situated in Granville in said ciounty 
of Hampden, and are described as follows: - 

Tract "A", Commencing at a point in the northerly line of the high 
oray at the southeasterly corner of land formerly of Henry K. 
Winchall thence northerly about ten hundred twenty (10201 feet, 
thence easterly about one hundred ninety 1 190 3 fp - qt to thB highway 
leading to Farnhara' s,the last two courses are along land formerly 
Of said Tinchell, thence southerly along the highway about ten hun- 
dred forty (1040} feat, thence westerly along the highway about two 
hundred seventy (S70) feet to the place of beginning; containing 
about six and forty- two ona-hundredths (6.4.2) acres. 

Tract "3". Commencing at a point in the easterly line of the road 
loading to Farnhajn 1 s about three hundred sevonty-five 1375) feet 
southerly along said road from land supposed to belong to Farnham, 
thence northea'starly about five hundred sixty- three (5^-3' feet, 
thence southerly about nine hundred thirty (930) feet, thence west- 
erly about two hundred (200) feet to the highway, the last three 
courses are along land formerly of Henry H. VTlnohall , thence north- 
erly along the highway about six hundred ninety {690} feet to the 
place of beginning! containing about six and twenty-six one-hun- 
drodthe (6.26) acres. 
Tract "C". Commencing at a point in the easterly line of tha road 
leading to Farnham' s about four hundred sixty (4^0) feet southerly 
along said road from the southwesterly corner of Tract "B", thence 
easterly about three hundred tan 1310} feet, thence northeasterly 
about two hundred ninety-five (295) feet to a stone monument at 
land of rjaorge W, Looinis.the last two courses are along land for- 
merly of Henry M. '"incholl, thence South 10°08'30 n West along land 
of sail Lor.mls about four hundred eighty- five and one tenth (485.1) 
feet to a stone monument nt land of said Vinehall , thence westerly 
ali,ng land of said 'Yinchell about four hundred thirty-five (435) 
feet to the highway , thence northerly along the highway about one 
hundred ninety (190) feet to the plaea of beginning; containing 
two and forty-ei^ht one-hundredths (2,48) acres. 

Tract "D". Commencing at an iron monument on the southerly side 
of the highway at tha northeasterly corner of land formerly of 
Henry K. "inchell , thence easterly and northerly along said highway 
'about eleven hundred (1100) feet to the middle of Humbert's Gutter 
1 Brook, thence southerly along said brook about eight hundred sixty 
ij3(B60) feet to its junction with '-Tumi's brook, thence westerly along 
asaid ?.!unn's brook about seven hundred sixty ( 760 ) f^et to land for- 

■ Jnierly of said 'Yinchell ,thonoa northerly about three hundred seventy 
E(370) feet, thence westerly about one hundred sixty-five (I65) feet, 
Bthence northerly about two hundred twenty (220) feet to the place 

■ of beginning, the last three courses are along .land formerly of s.iid 
[Winchell; containing about ten and eighty-five one-hmidredths 

;• (10.05) acres. 
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(Wilbur S. Jones) 



The foregoing described tracts are supposed to belong to Wilbur 
S, Jones of said Granville. 

In Witness thereof ,the said Town of TTeatfiold has caused this 
instrument to be signed by the ?,'ater Commissioners of said Town. 



Board of 
Water Commissioners. 




In the presence of 
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(Joseph J. Fowler) 

Whereas, by Chapter three hundred and forty- two of the Acts passed 
by the General Court of Massachusetts in the year eighteen hundred 
and ninety- five, the Town of Westfield was authorized, for the purpose 
of providing an additional supply of water for the use of said Town 
and its inhabitants, to, from time to time, Lake and hold, by purchase 
or otherwise, any lands, property .right s of way and easements that may 
be necessary or proper for holding, storing, conveying, distributing 
and preserving the purity of any of the waters taken or held by it 
under the provisions of said Act, and for effectually carrying out 
the objects of said Act:- 

Now, the re for, Know All Ken By These Presents, that the said Tom of 
Westfield, by virtue of, and in the exercise of, and in part execution 
of the powers conferred by eala Act, for the purpose of holding, 
storing and preserving the purity of such waters and for effectually 
carrying out the provisions of said Act, has, on this tenth day of 
April, in the year nineteen hundred and nine, taken, appropriated and 
now holds the land and property hereinafter described, together with 
any and all rights of way and easements which, in anywise, thereto 
appertain or belong. 

Said land and property are situated in Granville in said County of 
Hampden, and are described as follows:- 

Commencing at a stone monument on the westerly side of the Wild 
Cat road at the northeasterly corner of land of Town of Westfield, 
thence North 67°42'West about two hundred twenty {2201 feet to a 
stone monument, thence North 9°35 , 45 t 'East about eight hundred twenty- 
six and nine tenths (826.9) feet to a stone monument, the last two 
courses are along land of said Town, thence South B2 5 28'East along 
land supposed to belong to James Noble's Heirs about eighteen hundred 
eighty- seven and two tenths (1887.2) feet to a stone monument, thence 
South 18 46'45"West along land supposed to belong to Merwiri hoc-mis 
about six hundred fifty-three (653) feet to a stone monument, thence 
North 88 23'45"We£t along land supposed to belong to George W, Loorais 
about fifteen hundred eighty and eight tenths (1560.B) feet to the 
place of beginning; containing about thirty and twenty- seven one- 
hundredths (30.27) acres exclusive of the highway. 

The foregoing described tract is supposed to belong to Joseph J. 
Fowler of said Westfield. 

In witness Whereof, the said Town of Westfleld has caused this 
instrument to be signed by the Water Commissioners of said Town. 

Board of 
Water Commissioners. 
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(Now York, New Haven k Hartford R.R.) 

Whereas, by Chapter three hundred find forty -two of the Acts passed by 
the General Court of Massachusetts in the year eighteen hundred and 
ninety-five, the Town of 7,'estfield was authorized, for the purpose of 
\ providing an additional supply of water for the use of naid Town and 
its inhabitants, to, from time to time, tnke nnd hold, by purchase or 
otherwise, any lands, property, rights of way and easements that may 
be necessary or proper for holding, storing, conveying, distributing 
and preserving the purity of any of the waters taken or held by it 
under the provisions of said Act, and for effectually carrying out 
the objects of said Aet:- 

Now, the reform Know All Men By These Presents, that the said Town of 
TYeBtfield, by virtue of, and in the exercise of, and in part execution 
of the powers conferred by said Act, for the purpose of distributing 
such waters and for effectually carrying out the provisions of said 
Act, has, on this twenty-ninth day of October, in the year nineteen 
hundred and nine, taken the right to lay down , carry and maintain 
water pipe through, tinder and acroes the location of the Holyoke and 
Westfield Branch of the New York, Hew Haven k Hartford Railroad Co. 
along the following described lines- 
Commencing at a point in the southerly location line of said Rail- 
road Company bearing South 74°30'30" EaBt six and sixty-six ona-hun- 
dredths {6,66) feet from a stone monument at the intersection of said 
location line with the westerly line of the Northampton highway, no 
called, thence North \y?,9'J>0 n East onB hundred thirty-two (132) feet 
to a point in the northerly location line of said Railroad Company . 

In Witness Whereof, the said Town of Westfield has caused this 
instrument to be signed by the Water Commissioners of said Town, 



Board of 
Water Commissioners, 
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(SEttaabath A. & William o. Holconh) 

Whereas, by Chapter three hundred and forty-two if the Acts 
passed by the General court of Haesaehuastts In the vnar aighteari 
hundred and ninety-five, thm Town of Weatfield war, authorised, 
for the purpose of providing an additional supply of water for 
the use of said Town and its inhabitants, to, from tine to tine, 
take and hold, by pureJiasa or otherwise, any land;;, property, 
rights of way and easements that nay be necessary or proper for 
holding, storing, conveying, distributing and preserving the 
purity of any of the waters taken or held by it under the pro- 
visions of said Act,;, and for effectually carrying nut the objects 
of salri Act:* 

Now, therefor, Know All Men By These Presents, that the said 
Town of r .'esifield, by virtue of, and in the exercise of, and in 
part execution of the powers conferred by said Act, for the pur- 
pose of holding, storing and preserving the purity of such waters 
and for effectually carrying out' the provisions of said Act, hns, 
on this eighteenth day of March, in the year nineteen hundred and 
ten, taken, appropriated and now holds the land and propertv 
hereinafter described, together with any and all rights of way and 
easements which, in anywise, thereto appertain or belong. 

Said land and property are situated In Granville in said County 
of Hampden, and are described as follows :- 

Tract #1. Commencing at a stone monument on the southerly side 
of the Id Mountain road at the northwesterly corner of land of 
said Town of Weatfield, formerly of William J. Leahey, thence 
South 13 36* East about two hundred seventy-four and" eight tenths 
(274.6) feet to a stone monument, thence South 14 U 4B' "/est about 
six hundred thirty-nine and four tenths (639,4) feet to a stone 
monument, thence South 66°47'30 n East about one hundred seventy- 
nine (179) fe^t to a stone monument, thence South 36°22 '30" 'Vest 
about thirteen hundred and three (I303) feet to a stone monument, 
the four proceeding courses are along land of the Town of West field, 
thence North B9°09'30" West along land former^ f Betsv T> hfj3 , 1S 
aoout six hundred seven and eight tenths (607.8) feet to a stone 
monument at land of the Heirs of Silas Noble, thence North 10°27' 
15' East about two hundred fourteen and four tenths (214.4) feet 
to a st one monument, thence North 59° 31' Sast about three hundred 
thirty- eight and three tenths (338.3) fast to a stone monument, 
thence South 71 52 M5" East about one hundred fourteen ami four 
tenths (114.4) feet to a stone monument, thence North 't3°20'15" 
East about one hundred thirty-nine and nine tenths (130.0! fast to 
a stone monument, thence North 2S°26'30 ,t West about seventy-two 
and six tenths (72,6) feet to a stone monument, thence North fj4° 
41 45 West about two hundred sixty-seven and one tenth (267.1) 
feet to a stone monument, thence North 16°3BM5" test about two 
hundred thirty and three tenths (230.3) feet to a stone monument, 
thence North 7Q°38'15" West about seventy-four [74) feet to n stone 
monument, thence South 65°02'15" West about one hundred fifty-nine 
^52 ^? r '^ tfJnths U5 Q .3) feet to a stone monument, thence South 
33 3^ 15 ^est about one hundred ninety-seven and two tenths 
(197.2) feet to a stone monument, thenoe North 75 c '54 , ]5" West about 
six hundred three and nine tenths (603.9) feet to a stone monument 
on the easterly side of the Old Granville road, the eleven j>r9>- 
ceeding courses are along land of the Heirs of Silas Noble, thence 
northerly along said road about eight hundred fift^-two (BSa^ f^et 
to land supposed to belong to w. 0. Holcomh, thence easterly' and 
northerly along land supposed to belong to said W. 0. Hoi comb to 
the Id Mountain road, so called, thence easterlv along said road 
about fourteen hundred n.inety (14O0) feet to the place of befiinninp. 
containing about fifty-five and four tenths (55.4) acres. The 
foregoing described tract is supposed to belong to Elizabeth A. 
Holcomo of said Granville. v 

Tract #2. Commencing at a stone monument on the easterly side of 
the Old Granville road at the southwesterly corner of land of 
Peter Henrickson, thence South 74°55'30" East about fiftv-slx and 
nine tenths 1 56.9) feet to a si.one monument, thence North 24 ''IS* 
East about one hundred nine and nine tenths (109.9) feet to a 
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(Elisabeth A. & William 0, Hoi comb) 






stone monument on the southsrly side of the Id Mountain road 
two precesttTtig courses aro along land of said Hanriokson, th 
easterly along the Id Kountain road about two hundred fifty 
feet to" land supposed to belong to Elizabeth A. Hnlcomb, the 
southerly and westerly along said land to the Old Granville 
thence northerly along the Old Granville road about two hund 
(200) feet to the plane of beginning, containing about three 
fifty-five one-hundredths (5.55) acres. 

The foregoing described tract is supposed to belong to W. 
Kolcomb of said Granville. 

In Witness Whereof, the said Town of "'estfield has caused 
instrument to he signed by the Water ^omnissioners of said f 
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("tephen fonsolatti) 

""hereas, by Chapter three hundred and forty-two of the. Acta 
passed by the General Court, of Massachusetts in the year eighteen 
hundred and ninety-five, the Town of VTestfiiid was authorized, Tor 
the purpose of providing an additional supply of water for the use 
of skid' Town and its inhabitants, to, from tins to time, take and 
hold, by purchase or otherwise, any lands, property, rights of way 
and easements that may be necessary or proper for holding, storing, 
conv-iying, distributing an.) preserving the purity of any of the 
waters taken or held, by it undor the provisions of siiid Act, and for 
effectually carrying out the objects of said Act;- 

Now , therefor, Know All Hen By These Presents, that the said Town 
of Westfield, by virtue of, and in the exercise of, and In part exe- 
cution of the powers conferred by said Act, for the purpose of hold- 
ing, storing and preserving the purity of such waters and for effect- 
ually carrying out the prov '.si ana of said Act, has, on this twenty- 
fifth day of March, in the year nineteen hundred and ten , taken, 
appropriated and now holds the land and property hereinafter describ- 
ed, together with any and all rights of way and easements which, in 
anywise, thereto appertain or belong. 

Sai.i law! and property are situated in Montgomery in said County 
of Hampden, and are described as follows :- 

Tract j*l. Commencing at a stone monument on the westerly side of 
the highway at the northeasterly corner of the H. E. Church Lot, 
thence South. 83° 12* 15" West about forty-nine and one tenth (49,1) 
feet to a stone monument, thence Couth 7° 33* 30" East about one hun- 
dred sixty- seven and one tenth (167.1) feet to a stone monument at 
land of David L. Allyn, the two proceeding courses are along said 
M, E. Church Lot, ther.ce South 75° 20' 30" West about one hundred 
ninety-five and nine tenths (la^.o) feet, thence Horth 0°26' West 
about four hundred twenty-two (422) feet, thence North 5"10' ^ ast 
about three hundred fourteen (314) feet, thence North 72 "47' 1 5 
west about on^ hundred thirty-nine (139) f*et to a stone monument, 
thence North l6 o 26'30" East about thirty and five tenths (30.5) 
f«et to a stone monument on the southerly side of the highway, the 
last five courser, an along land of said David L, Allyn, thence 
sisterly about two hundred fifty (250) feet to the first mentioned 
highway, thence southerly along snid highway about five hundred 
ten (plO) feet to the place of ueginning, containing about three 
and sixteen one-hundredths (3.i6) acres. 

Tract #2. Commencing at a stone monument on the westerly side of 
the highway near the uridga, thence southerly along the highway 
about thre^hundred forty (340) feet to the junction with a highway 
leading to the -Hpt, thence westerly and northerly along said high- 
way about twelve hundred fifty- five (1255) feet to a stone monument 
at land of E; C. Clark, thence North 74 s 41 r 30" Bast along land of 
said Clark about four hundred sixty-three and two tenths (463,2) 
feet to a ston j - monument at land of Merton E, Camp, thence Eouth 
14°35' East about one hundred fi^ty-seven (157) feet, thonc« South 
34°12' East about three hundred (300? feet, thence South 39 "49" East 
about two hundred thirty-eight (238) feet to the place of beginning, 
the last three ocmrses are alonj: land of said Camp, containing about 
eight and seven tenths (8.7) acres. 

'''ract #3, Commencing at a stone monument on the westerly side of 
the highway, bearing South 72°59'45" West about fifty- six and fifty- 
six one-hundredth n (56.56) fiet. from the stone monument at the north- 
westerly corner of Tract &?, , thence South 74**47'30 M West along land 
•f David L. Allyn about three hundred eighty-eight and eight tenths 
(388. 8) feet to a stone monument st land supposes to belong to Patrick 
Oalliger, thence North 13"10'30" Vest along land of Raid Galliger 
about seven hundred fifty-four and eight tenths (754,8) feat to a 
stone monument at land of C. A, Williams, thence North 76 38' East 
along land of said Williams about three hundred eighty-eight and 
two tenths (388.2) feet to a stone monument on the westerly side of 
the highway, thence southerly along the highway about seven hundred 



(2) 

(Stephen Consolatti) 

fcorty-three (743) feet to the place of beginning, containing about 
six and twenty-four one-hunrtredths {6*24) acres. 

The forefoing described tracts ere supposed to belong to 
Stephen Conso.latti of said Montgomery, 

In "itness "'hereof, the said Town of Wastftaia has caused thin 
instrument to be signed by the ?:nter Commissioners of said Town", 



( 

( 

Bowrd of ( 

?'ater Commissioners. 



t / I ' 





3197 



• ■ • ■■ . : rm OFOEI 

APR 4 1910 

Received..- Jb..... H-J-3& M .. 5EJ?1 f 



7^ oV W. 

form**- J j? 



r 



form • '-/k 



I 



^d^ 



•"^.' 
-a^ 4 



wl j 



--O „-*- 



r. 



itf. 



'If 



%"»•* 



AREA =33.3 ACRES. 






\ 




-" 



n 



>1 






jjP ^tww^. Jjt^fl^T -^J 



— Map 



Ta KEN — 



F LAVIA J. ALLE N 
— Jc*L-C I trtcM ■ i gB flfT — 
— O.C. PARKS 
1910. 



(Plavla J. Allen) 

Whereas , by Chapter three hundred and forty- two of the Acts gassed 
by the General Court of Massachusetts In the year eighteen hundred 
and ninety-five, the Town of Westflald was authorized, for the pur- 
pose of providing an additional supply of water for the use of said 
town and its inhabitants, to, from tine to time, take and hold, by 
purchase or otherwise, any lands, property, rights of :vay and ease- 
ments that may be necessary or proper for holding, storing, convey- 
ing, distributing and preserving the purity of any of the waters 
taken or held by It under the provisions of said Act, and for effect- 
ually carrying out the objects of said Act:- 

Now, Therefore, Know All Men By These Presents, that the said Town 
of Westflald, by virtue of, and in the exercise of, and in part exec- 
ution of tha powers conferred by said Act, for the purpose of hold- 
ing, storing and preserving the purity of such waters and for effect- 
ually carrying out the provisions of said Act, has, on this first day 
of December in the year nineteen hundred and tan, taken, appropriated 
and now hold3 the land and property hereinafter described, together 
with any and all rights of way and easements which, in anywise, 
thereto appertain or belong. 

Said land and property are situated In Granville in said County of 
Hampden, and are described as follows :- 

Commencing at a stone monument on the westerly side of the highway 
leading from West field to Granville and at the north east or ly corner 
of land of said Inhabitants, formerly of W. J, Leahey, as shown on 
pl 5 n filed in K^Pd 011 County Registry of Deads Aug. 8, 1906, thence 
S.63 58*30' ff". two hundred forty-seven and eight tenths (247.8) feet 
to a stone monument, thence N.58 U 17'15"W. one hundred eighty-one 
and three tenths {181. J) feet to a stone monument, thence H»65°53 , W« 
one hundred seventy- three and three tenths (1733) feat to a stone 
monument at land formerly of one Arnold, now of said Inhabitants, 
the last throe courses are along land formerly of said Leahey now 
of said Inhabitants, thence N.23"o7 , E # one hundred and three tenths 
(100.3) feet to a stone monument, thence N.44 11'W. two hundred nine- 
ty-five and nine tenths (295.9) feat to a stone monument, thence 
S.87 22*30"W. one hundred three and seven tenths (103.7) feet to a 
stone monument, thence I1.B1"36 1 T7. to the Wild-Rat Road, so called, 
the last four courses are along land formerly of one Arnold now of 
said Inhabitants, thence northerly along the road about eight hund- 
red ten (810) feet to land formerly of one Fowler now of said Inhab- 
itants, thence S,88°23 , 45"E, along said land about fifteen hundred 
fifty (1550 ) feet to a stone monument at land supposed to belong to 
lierwin Loomls. thence S. 18°21'45"W # one hundred sixty-two and five 
tenths (162,5) feet to a stono monument, thence S,52°10'30"E, three 
hundred seventy-four and two tenths (374.2) feet to a stone monu- 
ment on the westerly side of the highway leading from Westfisld to 
Granville, the last two coursoe are along land of said Loomis, thence 
southwesterly along the highway about ten hundred ten (1010) feet 
to the place of beginning, containing about thirty-three and three 
tenths (33.3 ) acres. The foregoing described tract is supposed to 
belong to Flavia J, Allen of West-field, L'ass. 

In Witness Whereof, the said Town of Westflald has caused this 
Instrument to be signed by the Water Commissioners of said Town 
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[tfellia Shoughrue McDonald) 
COiereas, by emptor three hundred and rorty-tvro of tho Acts passed 
by tho General Court of Massachusetts in the year eighteen hundred 
and ninety-five, tho pev.-n of t?estf ield was authorised, for the pur- 
pose of providing an additional supply of water for the use of said 
Townand Its inhabitants, to, from time to tine, take and hold, by 
pui^Pasfj or otherwise, any lands, property, rights of way and ease- 
meats that may be necessary or proper for holding, storing, convey- 
ing, distributing and preserving the purity of any of the waters 
taken or held by it under the provisions of said Act, and for effect- 
ually carrying out the objects of said Act:- 

How, Therefore, Enow All Lion By These Presents, that the said Town 
of Westfleld, by, virtue of, and in tho exercise of, and in part exec- 
ution of the powers conferred by said Act, for tha purpose of hold- 
ing, storing and preserving tho purity of such waters and for effect- 
ually carrying out the provisions of said Act, has, on this first day 
of December in ties year nineteen hundred and ton, taken, appropriated 
and nor/ holds ths land and property hereinafter described, together 
with any and all rights of way and easements which, in anywise, 
thereto appertain or belong. 

Said lands and property are situated in Granville in said County of 
Hampden, and are described as follows:- Tract "A", 
Commencing at a stone monument on tho easterly side or highway lead- 
ing from rest Granville to Wsstfiold and in the southerly line of land 
of E, P. Sullivan, thence 5. ee^pS'E. nine hundred forty-one (941,0) 
feet to a 3tone monument, thence P.37°2^*30 ,, B, four hundrod sixty-one 
and eight tenths (461.3) feat to a stone monument, thence S.Ql'^'X" 
2. three hundred two and six tenths (302,6) feet to a stone monument, 
thence 5.4°55'r. five hundred seven (507.0) feet to a stone monument 
on the easterly side of a brook at land supposed to belong to John 
Roach, the last four courses are along land of fi. P. Sullivan, thence 
southwesterly up the brook about six hundred sixty-five [6&5) feet to 
a point, thence JT.B6 u 47'r. about nineteen (10) feet to a stone monu- 
ment, thence same course thirteen hundred seventy-eight (1.37G.0) feet 
to a stone monument in the easterly line of the highway leading to 
Granville Canter, the last three courses nre along land of John Roach, 
thence northerly along thn highway, crossing tho road loadinr from 
"■est Granville to "'estfield, about ten hundred fifteen (1015) feet to 
a stone monument at land of John Roach, thence N.73 u 03'£. two hundred 
thirteen and one tenth (213.1) feet to a stone monument, thence IT.45" 
01'3Q"t?. two hundred forty and si;-: tenths (240.6) feet to a stone mon- 
ument at land of K. P. Sullivan, the la3t two courses are alon.-i land 
of said Roach, thence S, 87°07'30"E. crossing the highway Inn din- from 
West Granville to restfield, one hundred eighty and three tenths" 
(IQO.jS) foot to the place of beginning, containing about forty-oi^ht 
and eight tenths (4S.S) acres, occlusive of area of rest Granville 
and restfield High-way within said described tract. 

Tract "B" . Commencing at a stone monument on the Easterly side of 
the highway leading from rest Granville to restfield and in the north- 
erly line of land of David L. Roach, thence northerly along said high- 
way about seven hundred eighty-five (785) feat to a stone monument at 
land supposed to belong to one Phelon, thence S.7Q Q 5G , R. along said 
land seven hundred seventy-nine and two tenths (770.3) feat to a stone 
monument at land or tho Town of Westfleld, formerly of Dustin Ties, 
thence 5.3 43'45"r. along said land ci>: hundred twenty-eight and six 
tenths (623,6) feat to an Oak Tree, thence South 3 U 17 , 3D"Y,'. sixty 
(60.0) feet to land of David L. Roach, thence IT. 77"15'30"W. along 
said land ten hundred thirty-nine and five tenths (10 "0.5) feet to 
the place of beginning, containing fifteen and one tenth (15.1) acres. 

The foregoing described tracts formerly were supposed to belong to 
Nellio Shoughrue McDonald and the record title is now in the said 
Town of T/entfield. 

In Witness '"hereof, the said Town of Vestfield has caused this in- 
strument to be signed by the rater, Commissioners of 3a id Town. 

Board of \ r y^s^U ^^THft^^ 

ter Commissioners.-! ^/ 'V ','''')'' 
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Whereas, by Chapter three hundred and forty- two of ths Acts 
laeaed by the General Court of Massachusetts in the year eighteen 
hundred and ninety-five, ths Town of Weatfiold whs authorised, for 
ihe purpose of providing an additional supply of water for the usa 
rif said Town and its inhabitants, to, from time to time, take and 
hold, by purcbGss or. otharwiBe, any lands, property, righto of '.ay 
end easements that may be nacsssary or proper for holding, storing, 
convoying, distributing and preserving tho purity of any of the 
skaters taken or held by it undsr the provisions of said Act, and 
off actually carrying out the objects of said Act:- 

Ilow, Therefore, Know .All Men By Thane Presents, that the said 
7 own of VTeslfield, by virtue of, and in the exercise of, and in 
mart execution of taa powers conferred by said Act, for tho purpose 
c>f holding, storing and preserving the purity of such waters and 
f'or aff actually carrying out the provisions of said Act, has, on 
Uhis ninth day of yarch in the year nineteen hundred and twelve, 
taken, appro prist ad and now holds the land an^i property herein- 
after described together v>ith any and all rights of nay and ease- 
it ants which, in anywise, thereto appertain or belong. 

Said lands and property aro situated in Granvilla in oaid 
ounty of Hampden, and are described as follows: - 

Commencing at a stona monument on the westerly side of 
Ighway leading from ""-"est f laid to Granvilla at land of Town 
'Hestfiald, formerly of Flavla J. Allen, thwos II. 52°10'30" 
three hundred sevanty-four and two tenths (374.2) feat to a 
monument; lhanca H. 18° 81*45" g. about one hundred sixty-two and 
five tenths (152.5) feet to a stona monument at land of Tcwn of 
ifest field, formerly of J.J. Fowlar, the last two courses bning 
along land formerly of Allan, thence II. IS "46' 4 5" S, along land 
formerly of J.J. Fowler about six hundred fifty-thrae (653) feet 
to a stone monument at land of heirs of J:mos Hob la; thence 5.32 u 47' 
Ej. along land of said heirs about fifteen hundred seventy-si?: 
C1576) feat to a stone monument on the westerly sido of said high- 
way leading from ^estfiald to Granville; thence 
long said highway about seventeen hundred fifty 
place of beginning, containing about twenty-two 
foregoing described tract for-.erly was supposed 
dalusia lioble at. als. and the record title is 
Weatfield. 

In Witness thereof, the said Town of \7ectfiald has causad 
t(his instrument to be signed by the '"otsr Commissioners of said Town. 
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"l-.ereac, by Chapter three hundred and forty- two of the Acts passed 
by ths General Court of Massachusetts in the year eighteen hundred 
and ninety-five, the Town of Yi'estfield was authorised, for the pur- 
pose of providing an additional supply of water for the use of said 
town and its inhabitants, to, from time to time, taks and hold, by 
purchase or otherwise, any lands, property, rights of way and ease- 
ments that may be necessary or proper for holding, storing, convey- 
ing, distributing and preserving the purity of any of the waters 
:.2i:sn or held by it under the provisions o: said Act, and for effect- 
ually carrying out the objects of said Actr- 

llow, Therefore, Enow All yen By These Presents, that the said Town 
of Westfiwid, by virtue of, and in the exorcise of, and in part exe- 
cution of the powers conferred by said Act, for the purpose of hold- 
ing, storing and preserving the pitrity of such waters and for effect- 
ually carrying out the provisions of said Act, has, on this first 
day of February in the year nineteen hundred and twelve, taken, appro- 
priated and now holds the land and property hereinafter described, 
together with any and all rights of way and easements which, in any- 
wise, thereto appertain or belong. 

Said lands and property are situated in Granville in said County 
of Hampden, and sra described as follows: - 

Commencing at a stone bound on the southerly side of the Old Grsn- 
villo Road at land of Town of Vi'Bstfleld, formerly of Michael Leahey; 
thence northeasterly along said highway about nineteen hundred 11900) 
feet to a stone monument at land of Nobis; thence S.14°49'K. about 
four hundred forty-three (44/5) feet along land of said Koble to a 
stone monument at land of Solomon Stevens; thence same course fifteen 
(15) feet to the center of old highway; thence southwesterly along 
center of said highway about eight hundred sixty (3bQ) feet; thence 
S.54°42'E, about ton (10) feet to a stone monument; thence same 
course about four hundred eighteen (418) feet to a stone monument; 
thence S.6*4 <> o8 , E. about three hundred forty two [$42) feet to a 
stone monument; thence S.74°36'E. about two hundred forty two (242) 
feet to a 3 tone monument; thence 3. 3°47'E. about thirteen hundred 
forty-sight (1"548) feet to a stone monument, the last five courses 
being along land of said Solomon Stevens; thence S.2°8'E. about 
twelve hundred thirty (12J0) feet along land of said Stevens and land 
of Ilallbourg to an iron monument at land of Clifford Kellogg; thence 
IT.86°17*7f . about four hundred twenty (420) feet to a stone monument 
at land of V.'. J. Leahey, the last course being along land of said 
Clifford Kellogg; thence 3.77°56'\7. about ten hundred forty (1040) 
feet to a atone monument; thence S.69°39'V.'. about six hundred forty- 
two (b42) feet to a stone monument; thence same course about sixty 
(90) feet to the center of Hollister brook; thence northerly along 
said brook about fourteen hundred hund ** d twenty (1420) feet to land 
of Town of '"estfield, formerly of Michael Leahey; thence N. h 36°56 l E, 
about twenty (.10) feet to a stone monument; thonce same course about 
two hundred fifty-three and eight tenths (253.8) feet to a stone 
monument; thence TI. 12*12' E, about eight hundred twenty- two and seven 
tenths (822.7) feet to a stone monumsnt; thence N.K3°1C '15"E. about 
ten hundred twenty-two and three tenths (1022.3) feet to a stone monu- 
ment; thence 11.35 2PT. about two hundredsoventy-nine and eight, tenths 
(279.3) feet to the place of beginning, the last four courses being 
along land of along land of Town of VTestfiald, formerly of Michael 
Leahey. The above described tract containing about one hundred sixty 
eight and five tenths (168.5) acres. The foregoing described tract 
is supposed to belong to Sarah 13. Hollister of Hartford, Connecticut, 

In VTitness V.Tiereof, the said Town of WesLfiold has caused this 
instrument to bo signed by the Water Commissioners of said Town. 

s £ 1 7/ 
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Vfhereas, by Chapter throe hundred and forty-two of the Acts 
passed by the General Court of jlasoachusetts in tha year eighteen 
hundred and ninety-five, the Town of "estfield was authorized, for 
the purpose of providing an additional supply of water for the use 
of as id Town and its inhabitants, to, from time to time, take and 
hold, by purchase or otherwise, any lands, property, rights of way 
and easement b that may be neeessarv or proper for holding, storing, 
convoying, distributing and preserving the purity of any of the 
waters taken or held by it under the provisions of said Act, and for 
effectually carrying out the objects of said Act:- 

I-Iow, Therefore, Know all Men By These Presents, that the said 
rov.n of ^est field, by 7irtue of, and in the exercise of, .:nd in part 
execution of fcfea powers conferred by saiti Act, for the purpose of 
holding, storing inc preoarving tha purity of such waters and for 
iffectually carrying otit fchfl provisions of Bfiid Act, has on this 
ninth day of lJarch in the year nineteen hundred find twelve, taken 
appropriatedand now holds the land ami property hereinafter described 
together with any and all rights of way and easements which, in any- 
wise, thereto appertain or belong. 

Said l.ind and property are situated in Granville in said County 
of Hampden and are described as follow3:- 

Cominencing at a stone monument on tha northerly elds of tha high- 
way at land of Dennis Clifford; thence U. 3*30' 3. auout five hundred 
sixty-seven (567) feat; thence II. 1Q°5' B, about three hundred fifty- 
three (355) feet; thence N. 17°44' E. about three hundred four (304; 
feet to a stone monument; thence IT. 7°23' i7, about two hundred forty 
(2-iO) feet to the center of the brook; thence northerly along said 
brook about eleven hundred ninety (1190) feet to land of "illiam 
"helon, the last five courses being along land of fiennls Clifford; 
thence northerly along said brook about nine hundred twenty (920) 
feet; thence S. 86°38* E. about nine (9) feet to a stone monument; 
chence same course about ten hundred seventy (107.0) foot to a stone 
;unument; thence 5. 3 o 30' E, about seventeen hundred twenty-nine 
(1739) feet to e sl.one monument at land of Jerry Sullivan, the last 
three courses boing along lend of said Pbelon; thence H, B5 45' ^. 
along land of said Sullivan abi^ut four hundred twenty-five (425) 
foot to a stone monument at land of Town of "estfield, formerly of 
Llichael Arnold; thence S, S6°58 , 30" E. along said land, about thrae 
hundred flfty-thr^e and tbre-2 tenths ( 553. ^T feat to a store monu- 
ment at land of Hubbard Hoi lister; thence S. 2° 57' v 7 , along land of 
said Hollist^r about ten hundred eighty-two {1082} fe-jt to land of 
Martin Peterson; thence 3. 7°26 l 7.'. ;Uong lend of said ^etarson 
;.bout nine hundred thirty- eight (933) feet to a stone monument at 
land of Town of Wsstfl%ld, formerly of B. B* Pendleton; ther.ee 
S. 4°59'l r )" '7. about eight hundred twenty-four «nd three tenths 
(824.3) feet' thence S. 8°32' if, about two hundred eighty- six and 
oix tenths (286,6) fost; thence 3» 4 a 28 , 45" I", about three hundred 
eighty-eight and five tenths (388.5) feet; thence S. 6°25 r 30" V. 
about eight hundredsixty and three tenths (860.3) feet to a stone 
monument} thence 5. 84 u 47 , 30 , » E. about eleven hundred forty- three 
and - hree tenths (1J43-3) feet to a atone monument on the northerly 
sldo of the said highway, tha last five courses being along land of 
Town of ^estfield; ohence westerly along said highway about twenty- 
five hundred sixty (256O) feat to the place of beginning, contain- 
ing about one hundred thirty -seven and six tenths (137.6) /cres. The 
foregoing described tract formerly was supposed to b3long to V.' lluur 
"'endleton and the record title is now in the Town of T7 estfield. 

In rfitnass TTh^roof , tha said Town of Veatfield has caused this 
instrument to be signed by the Tatar Commissioners of said Town. 

Board of 



Water Commissioners. [— 
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In the presence of C- ^£c-*. V. 7T -U7^w d<. 
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(Mary J. Phelan. ) 

Whereas, by Chapter three hundred and forty-two of the Acts 
passed by the General Court of Massachusetts In the year eighteen 
hundred and ninety-five, the Town of Westfield was authorized, 
for the purpose of providing an additional supply of water for 
the use of 3aid Town and its Inhabitants, to, from time to time, 
take and hold, by purchase or otherwise, any lands, property, 
rights of way and easements that may be necessary or proper for 
holding, storing, conveying, distributing and preserving the 
purity of any of the waters taken or held by it under the provi- 
sions of said Act, and for effectually carrying out the objects 
of said Act:- 

Now, Therefore, Know All Men By These Presents, that the 
said Town of Westfield, by virtue of, and in the exercise of, 
and in part execution of the powers conferred by said Act, for the 
purpose of holding, storing and preserving the purity of such 
waters and for effectually carrying out the provisions of said 
Aot, has, on this fourth day of November in the year nineteen hun- 
f'ysd and twelve, taken, appropriated and now holds the land and 
^"operty hereinafter described together with any and all rights 
b'f way and easements which, in anywise, thereto appertain or 
belong. 

Said lands and property are situated In Granville in said 
County of Hampden, and are described as follows :- 

Tract #1, Commencing at a stone monument on the easterly 
side of the highway leading from Westfield to West Granville at 
the southwest oorner of the school house lot of the Town of Gran- 
ville, thence South 56° 22' 30" East about eighty-five (85.0) feet 
t!:> a stone monument, thence North 34°25'30" East about ninety- 
five and nine tenths (95.9) feet to a stone monument at land of 
Michael Arnold, the preceeding courses are along land of the 
Town' of Granville, thence South B3°24' East about one thousand 
ninety (1090.0) feet to a stone monument, thence South 4° 57' East 
about one hundred sixty-five (165,0) feet to a marked twelve (12) 
inch aassaflras tree, thence South 27°55' East about ninety-three 
(93.0) feet to a atone monument, thence South 80° 30' East about 
thre-fl hundred forty-seven (347.0) feet to a stone monument at land 
of one Sullivan, the last four courses are along land of said 
Arnold, thence South 2° 48' West about five hundred thirty-five 
(535.Q) feet to a stone monument, thenoo North 83° 34' West about 
one thousand and forty -one (1041.0) feet to a atone monument, 
thence South 6° 08' West about six hundred seventeen (617.0) feet 
to a stone monument at land of Town of Westfield, formerly of Tice, 
the last three courses are along land of said Sullivan, thence 
South8°32' West about two hundred seventy-four and eight tenths 
(274.8) feet to a stone monument, thence North 86° 10 '15" West about 
sight hundred seventy-nine and two tenths (879.2) feet to a stone 
monument at land of Town of Westfield, formerly of McDonald, thence 
North 70° 56' West about seven hundred seventy-nine and two tenths 
(779.2) feet to a stone monument on the easterly side of said 
highway, the last three courses are along land of Town of Westfield, 
thence northeasterly along said highway about eighteen hundred 
forty-five (1845.0) feet to the place of beginning, containing 
about sixty and seventy-five one hundredths (GO. 75) Acres. 

Tract //2. Commencing at a stone monument on the westerly 
side of the highway opposite Tract #1 at the southerly corner of 
tha tract described and at land of said Arnold, thence North 46° 
58' West about nine hundred eighty-eight (988.0) feet to a stone 
monument, thence North 10° 50' East about two hundred eighty-five 
(285.0) feet to a stone monument, thence South 83° 14' East about 
e'ght hundred sixty-four (864.0) feet, thence South 76°02' East 
a: out one hundred eighty (180.0) feet to a stone monument, thence 
Ni rth 65° 42' East about two hundred twenty-five (225.0) feet to 
a stone monument, thence easterly along wall about two hundred 
eighty-three (283,0) feet to a stone monument on the westerly side 
of the road leading to the Calvin Ro30 place, said monument bear- 
ing South 83°44' East about two hundred seventy-nine (279,0) feet 
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(Mary J. Phelan ) 
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Tract #4. Commencing at a atone monument on tne easter- 
ly side of the road leading to the Calvin Rose place in the 
aortherly line of land of one Arnold, thence North 80° 30' west 
'".bout nine hundred forty (940.0) feet to a stone monument, thenoe 
South 2° West about two hundred sixty-four (264.0) feet to a 
stone monument, thence North 88° We at about five hundred seventy- 
'*.,r- n (577.0) feet to a stone monument at land of Phelan, the 

three courses being along land of said Arnold, thence North 
.ast along land of said Phelan about fourteen hundred forty- 
tnree (1443.0) feet to a stone monument at land of said Arnold, 
thence South 86 52' East along land of said Arnold about fifteen 
hundred eighty-aix (1586.0) feet to a stone monument on the west- 
srly aide of the road leading to the said Calvin Rose place, 
thence southerly along said road about twelve hundred eighty-seven 
1(1287.0) feet to the place of beginning, aald Tract containing 
U ■■'■ 'shout forty-four and eighty-four one hundredths (44.84) Acres. 

The foregoing described tracts are supposed to belong to 
Mary J. Phelan of Granville. 

In Witness Whereof, the said Town of Testfield haa cauaed this 
to be signed by the Water Commissioners of aaid Town. 
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Whereas, by Ghajiter three hundred and forty- two of the 
sed by the General Cotirt of Mas achusetts, in the 
ar eighteen hundred and ninety-five, the Town of West- 
Leld was authorized, for the purpose of providing an ad- 
it ional supply of water for the use of said Town and its 
inhabitants, to, from time to time, take and hold, by pur- 
:e or otherwise, any lands, property, right's of m$ and 
ments that may be necessary or proper for holding; stor- 
, conveying, distributing and preserving the purity of any 
<4f the ..at era, taken or held by it under the provisions of 
E?ai' Act, and for effectually carrying out the objects of said 

2 o't:- 

IJow, Therefore, Know All K.en By These Presents, that the 
id Town of Westfield, by virtue of, and in the exercise of, 
and In part execution of the powers conferred by said Act, 
r the purpose of holding, storing una preserving the purity 
f such waters and for effectually carrying out the provisions 
>f said Act, has, on this eight day of October in the year of 
j lineteen hundred and thirteen, taken, appropriated and now 
iGlds the land and property hereinafter described together 
V'lth any and all rights of way and easements which, in any- 
wise thereto appertain or belong. 

Said lands and property are situated in Granville in 
J-aid County of Hampden, and are described as follows:- 

Comraencing at a stone monument on the westerly side of 
t'.he old Granville Road, 30 called, at northeasterly corner 
If land of Town of Westfield, formerly of Michael Leahey, 

hence 3. 75° 56' W. about eightyand two tenths(30«2) feet 
i o the end of a wall on the west side of Hollister Brook, so 
called, thence S, 55°25' '.V. about seventy-six and eight tenths 
(76.6) feet, thence 5, 25°12'30" W. about thirty-one and nine 
* enths (31.9) feet to a stone monument, thence N. 89° 55' W. 
: bout one hundred seventy -two and nine tenths (172.9) feet 

; b marked oak tree, thence S. 80°42' W. about one hundred 
e':ighty and six tenths(l8i, .6) feet to a stone monument, thence 
l *. 26° 40' '". about one hundred fifty-six and eight tenths 
7,156.8) feet to a marked butternut tree, thence S. 82° 03' 'II. 
ibout four hundred thirty-five and five tenths (435.5) feet 
a stone monumentat land of Martin Peterson, the preceeding 
,-",ourses are along land of said Town of Westfield, thence 
I. e9°45 1 ' W. about fourteen hundred eighty-six (1486.0) feet 
ilong land of said Peterson, to a stone monument at lanfl of 
town Of Testfield, formerly of Tilbur Pendleton, thence !■!.- 
'J e 57' E. about ten hundred eighty-two (1082.0) feet along 
'.and formerly of said Pendleton to a stone monument at land 
.if Town of Westfield, formerly of Michael E. Arnold; thence 
■*. 4 U 59' E. along land formerly of said Arnold about five hun- 
dred five and six tenths (505.6) feet to a stone monument at 
■.and of Town ..f Westfield, formerly of Harriett M. Frost; 
thence 5. 88" 43' 30" E. along land formerly of said Frost, 
■about six hundred fifty-sight and seven tenths (658.7) feet 
to a stone monument at land of Town of Westfield, formerly 
of Luc;; M. Brown et.als,, thence S. 1-24 1 30" W. about seven 
hundred seventy-one ana seven tenth;; (771.7) fett to a stone 
'monument, thence S. 87 Ci 52 l E. about nine hundred fifty-two 
and five tenths (S52.5) feet to a stone monument, thence K- 
ftJ u 5C'l5 M W. about two hundred thi: ty and nine tenths (£30.9) 
feet to a stone, monument, thence R. 74"28" E. about one hun- 
dred fourteen and two tenths (114.2) f^et to a stone monument 
~t land of Town of Westfield, formerly of I/.ichael E. Arnold, 
the last four courses are along land formerly of Brown, et.als. 
thence S. 54 ,J 1S I 30" E. about two hundred ninety-six (296.0) 
?et to a stone monument, thence K, 46 u 32' E. about f if ty- 
ro and five tenths (52.5) feet to a point on the westerly 



ide of the V/ild Cat road, the last two courses are along 
md formerly of said Arnold, thence southeasterly along 
lie road, about six hundred sixty (660.0) feet to a point 
i the westerly side of said old Granville road, thence 
sutherly along said road about five hundred thirty- five 
535.0) feet to the ['lace of beginning, containing about 
Lfty-eight and four tenths (58.4) Acre;;. 

The foregoing described tracts are supposed to belong 
3 Hubbard Koll inter of Granville. 

In Witness ''/hereof, the said Town of West fie Id has caused 
-:is instrument to be signed by the Water. Commissioners of 
ild Tottn. 
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7<"hereas, by Chapter three hundred and forty-two of the 
Acts passed by the General Court of Massachusetts in the year 
J ei£hteen hundred and ninety-five, the Town of Westfleld was 
'authorized, for the purpose of providing an additional sup- 
3 ply of water for the use of said Town and its inhabitants, to , 
* from time to time, take and hold, by purchase or otherwise, 
Hany lands, property, rights of way and easements that may be 
\iecKSsary or proper for holding, storing, conveying, distribut- 
ing and preserving the purity of any of the waters taken or 
^eld by it under the provisions of said Act, and for effe'ctual- 
.y carrying out the objects of said Act:- 

Now, Therefore, Know All Men By These Presents, that the 
.aid Town of 7/estfield, by virtue of, and In the exercise of, 
and in part execution of the powers conferred by said Act, for 
''trie purpose of holding, storing and preserving the purity of 
-such waters and for effectually carrying out the provisions 
of said Act, has, on this first day of October in the year 
■.nineteen hundred and thirteen, taken, appropriated and now 
J'.iolds the land and property hereinafter described together 
.■lth any and all rights of way and easements which, in anywise 
.hereto appertain or belong. 
j| Said lands and property are situated In Granville in said 
I ounty of Hampden, and are describeu as follows: - 

Tsact #1. Commencing at a. stone monument on the easterly 
"tide of the highway leading from Westfleld to West GranVlle 
,.t the southwesterly corner of land of the Town of Westfleld, 
i'ormerly of Nellie S. McDonald, thence S. 77° 15' 20" E. along 
..and of said Town, about one thousand thirty-nine and five 
.enths (1039.5) feet to a stone monument, thence S. Tfll^ZQ* f. 
'.long land of said Town, about four hundred thirty-five and five 
'enths (435.6) feet to f fifteen (15) inoh hemlock at land of 
::, P. Sullivan, thence K. 8C U 24' W. along land of said Sulli- 
an about twelve hundred ninety (1290.0) feet to a atone monu- 
ment on the easterly side of said highway, thence northerly 
"rlong said highway, about six hundred aixty-one (661.0) feet 
!o the place of beginning, containing about fourteen and three 
_^-enths (14.3) Acres. 

Tract #2. Commencing at a stone monument on the wester- 
ly side of said highway from "estfield to Test Granville at 
; '&he northeasterly corner of land of said E. P. Sullivan , thence 
M. 80°09' W. about three hundred eighteen (318.0) feet, thence 
ijw. 69° 53* V. about t*o hundred forty-three (243.0) feet , thence 
SB. 67° 08' W. about four hundred three (403.0) feet, thence If. 
j3°15* W. about seven hundred sevnty (770.0) feet to a stone 
Ronument on the easterly side of the highway leading from Bland- 
Hord to Granville, the preceding courses are along land of E. 
P. Sullivan, and land of John Roach, thence northerly along 
a^iid Blandford road, about nine hundred twenty- four (924.0) 
ifeet to a stone monument, thence S. 78° 08' E. about five hundred 
^inety-one (591.0) feet to a stone monument, thence N. 5° 12' E. 
a:bout two hundred six (206.0) feet to a stone monument at land 
c'f said Town, formerly of Mary J. Phelon, the last two courses 
-! v e along land of Roach »Eat, thence 3. 83° 19* E. along Ian" of 
said Town about seventeen hundred sixty- five (1765.0) feet to 
a stone monument at the westerly side of said Wcstf fu Id-West 
| Granville highway, thence southerly along said highway about 
: thirteen hundred twenty (1320.0) feet to the place of beginning, 
containing about fifty and three tenths (50.3) Acre3. 

The foregoing described tracts are supposed to belong to 
David L Roacft, Estate of Granville. 

In Witness 'thereof, the said Tern of Westfield has caused this 
instrument to be signed by the T Vatcr Commissioners of, said Town. 

Board of ( <s k A ' ^UU "t.^^ 
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28. 
A. J. Bruoh 



Whereas, by Chapter three hundred and forty- two of the 
Acts passed by the Oeneral Court of Massachusetts, In the 
year eighteen hundred and ninety-five, the Town of West - 
"eld whs authorized, for the purpose of providing an ad- 
iional supply of water for the use of said Town and its 
nhsbitants", to, from time to time, take and hold, by pur- 
hase or otherwise, any lands, property, rights of way and 
*aements that may be necessary or proper for holding, stor- 
%. conveying, distributing and preserving the purity of any 
the waters, taken or held by it under the provisions of 
. ■• Act, and for effectually carrying out the objects of said 

Now, Therefor, Know All Men By These Presents, that the 
.id Town of Westfield, by virtue of, and in the exercise of, 
■md in part execution of the powers conferred by asid Act, 
for the purpose of holding, storing and pre se rving the purity 
■>f such waters Rnd for effectually carrying out the provisions 
f said Act, has, on this fifth day of June in the year nine- 
teen hundred and seventeen, taken, appropriated and now holds 
he land and property hereinafter described together with any 
nd all rights of way and easements which, in anywise thereto 
ppertain or belong. 

Said lands and property are situated in Granville in 
aid County of Hampden, and are described as follows :- 

Tract tfl. Commencing at a stone monument on the westerly 
ide of the old Granville road at the northeasterly corner 
f land of Martin Peterson, thence North 66 08 ' West about 
hree hundred seventy- two (372) feet to s stone monument, 
hence North 52 Test about three hundred sixty (360) feet 
o a stone monument, thence North 20 52* East about eight 
lUndred thirty-five (835) feet to a stone monument, thence 
orth 66 52* rest about nine hundred three (903) feet to a 
tone monument, thence North 1 07' East about four hundred 
ighty-five (485) feet to a stone monument at land of the 
own of Westfiald, formerly of Michael Leahey, the preceed- 
ng courses are along land of said Peterson, thence South 
5 59' 30" East along land of said Town about one thousand 
■■. eventy-eight and two tenths (1078,2) feet to a stone monu- 

ent on the westerly side of said Granville road, thence 
Southerly along said rosd about nineteen hundred sixty 
]:1960) feet to the place of beginning, containing about 
J|hlrty-two and five tenths (32*6) acres. 

Tract #2, Commencing at a; Btone monument on the easterly 
'ide of said Granville road at the southwesterly corner of 
'land of the Town of 7'estfield, formerly of I, J. Leahey, 
phence North 87 37 f East along land of said Town about three 
hundred thirteen and two tenths (313.2) feet to a stone mon- 
ument on the bank of the Hollister Brook at land of said 
own, formerly of Sarah E. Hollister, thence southeasterly 
' n own said brook about twelve hundred ninety (1290) feet to 
11 he old road leading easterly from the Granville read opp- 
osite the dwelling of said Peterson, thence southerly and 
Vesterly along said road about eleven hundred (1100) feet 
to the Granville road, thenco northerly along said Granville 
•oad about fourteen hundred forty (1440) feet to the place 
>f beginning, containing about fifteen (15) acres. 

The foregoing described tracts are supposed to belong to 
the Heirs of A. J. Bruch of Granville . 

In Witness '.'hereof, the said Town of '.'.'estfield has caused 
his instrument to be signed by the Water Commissioners of 
laid Town. 
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29. 
Eliza E. Kellogg, 



IVhereas, by Chapter 342 of the Acts passed by the General 
pt of Massachusetts, in the year 18S5, the Town of V.-estfield 
a authorized, for the purpose of providing an additional sup- 
f of water for the use of said Town and its Inhabitants, to, 
Dm tin* to time, take and hold, by purchase or otherwise, any 
nds, property, rights of way &nd easements that may be neces- 
ry or proper for holding, storing, conveying, distrihutlng 
rl pregerving the purity of any of the we-ters taken or held by 

under the provisions of said Act^ and. for effectually r.erry- 
g out the objects of salt! Act:- 

_, Now, Therefore, K8BV? ALL MEN BY THFSF PRESENTS, that the 
id Town of ".'estfield, by virtue of, and in part execution 
, the powers aonferran by said Act, and for the purpose of 
Lding, storing and preserving the purity of such waters, 
ji for effectually carrying out the provisions of said Act, 
b on this fourth day of September in the year IP17, taVen, 
propH p. ted and now holds the land and property hereinafter 
Ecr-iberi, together with any and all rights of way and eaee- 
ittt which in any way thereto appertain or belong. 

Said land and property are bounded and described as follows :- 
lng owned by Eliza E. Kellogg, of said rest fie Id, and situ- 
Bd on Saokett Street, in said "A'estfield:- 

Commencing at a stone monument in the easterly line of 
bkfitt Street at the southwesterly corner of land of the 
ttuof 7'estfield, thence South S5 J 39' East along land of said! 
m seventy-nine and twenty- five one -hundredths (7 9". £5) feet 

an Iron monument at land of rrs. Ellen Fuller, thence 
1th 24" £1' West along land of said Puller fifty-three and 
ree tenths (53.3) feet to a stone monument, thence North 
'36' West along lpnd. of aaid Puller seventy-nine and slxtv- 
5 one -hundredths (79.82) feet to a stone monument in the 
Bterly line of said Street, thence North 24° 45' East along 
td Street fifty- three and three tenths (53.3) feet to the 
ace of beginning. 

IN T.TTNESS WiE^EOF the said Town of WestflftM has caused this 
Btrutnent to he signed by the V.'ater Commissioners of sale 
stfield. 



I 

! presence of ;- 




) EOAED OF 
RATER 

corcassioKEFF. 



Hampdeu Co Re© 3 • <•• of Deeds 
iga RECEIVED A*D$fc€0RDCD 

SZP 24 1017 






•aaoixci .a Asitf 



;n 




* % m 






IaiwmQ 
MM 

■ • Eta 

■ 



H 



« '1 



«*1 



■ 



Jti 



•»-.'/ 



io MMttVI 



. ttPtB 1 



««*t* One ,fSf->r 






to..'* 



— 



4nlX -{I-nJaa* »4# at 
1 to ££»f to x 




j 




UN M| 






* c w ~ 

- c- 









••; tea teut ht*e 
.* sail 

*jt»A? It© '.. 



«W4» fl is 

I 3* 



-■ 




n 










■*: sf° &? "- *j-'j!r 



•< J~o. ' 



s4/i£rf = /20. S?C/?^>J. 



Is 



3 

i 



**T*hr Laud TakIn 
KAi.tJIi.u.-Jilll*.!, 









QijL<w>VW - " " ',;'( 



Scuer:: 



Bhereaa, by Chapter thre< hundred and forty-two of 

the Acta ■:'.ul''/'" by Hie General Beurt of Massachusetts, 
in the yi-r-r eighteen hundred and ninety-five, the Town 
c ;" ifestfield v.tc authorized, for the purpose of pro- 
viding eri sddiitiojis] supply of water fo r tit nee of se'ifl 
Town end its inhab i rents', to, froa tine to time, tefca 
r.nci hold, byr.urcbr.ee cr otherwise, any lands, \-rvprt:;, 
rights of -way r nfi eaaementa tbfit may be necse-cijf ry or 
: oper for holding, storing, conveying?, distributing and 
\ preserving the purity of any of the waters, taken c 

heia by it under the provisions of said Act, / nd for 
effectually carrying out Ihe objects of said ,".ct-- 

How, Therefore., Know All fieri By These presents; that 
-•' ( ! " Sown of v.estfio]a, by virtue of, and in the exercise 
of, and in part execution of the poworu conferred by said 
Act, for the purpose of holding, atortr.r and nreservinp 
the purity of such waters and for effeotually carrying 
out the provisions of said Ao1 , has, on I teventh" 

any of recomher, in the year of nineteen hundred eighteen 
taken, appropriated end now holds the lend and rvonertv ' 
here I nc ft ef a esc r ibea to rui her wi 1 h i ny c nd '■ n * - : ■-•- : ' J 
of way Pnd easements which, in aiywlue "there- c 
appertain or belong. 

Said lands and property r.re situated In Granville in 
bk 1 d 3ount y of He npden , a ad are desori bad as folio ws • - 

Ooramencing at a stone nonunent on the Easterly side 
£ ^° £l Fhw& ? Bt l«nd of Town of SSstfield, formerly of 
Euatin Tice; thence South 7?" 31' Bast, about one " 

hundred eighty?nine rnd six-tenths flt'j. 6) foot to a 
stone monuier.t ; thonoe fforth 89° 37' 45" East rbout 
Sixteen hundred fifty (IGVO) feet to 8 stone nonunion t • 
ghanoe South S° 36' 30" East r-bout eight hondrea severity 
and nine-tenths f870.9) feet to , marked eighteen inch 5 
Yellow BLroh tree; thence Couth 4 £ Of 30" about 

ton hundred fifty-two and nine-tenths (10r;.^i fv-1 in , 
Stone monument fit land of Seymour, the last four courses 
beJr.p along said land of ifown of SFestffeld PorSrl? of 
?J Tice; thonoe Hortb fr c 16- 4£ " Zest 'bout einhtv-five 
(Cv, *cet tc e rtone nonurx.nt; thence South lf e ;: '-■"■' ~*>*t 
rbout four hunflr - !; t (458) feet to -tone 

« li lot i ,0 p »tone monument; thence 

2 0rt » 88 «J* ftest about four hundred r,i;ut" U«vji <\.. • 

«nnLt!l7 e - n ° nU ? ient (>t itmfl of JohnLu F r.no,"rhM'ir f: t f„v, 

Sort? e 07' e V!7 -- 1( T 1 1 '"* " r BBid Bejiwrtr; thaaree 

North 87 :j' ffest about ten hundred sixty-t] f] 55.1 

feet along land of acid Dagano to i stona j Sunrot at 1. 

of John )ovmey; t] rtg 1° 10' Sest about • ■ 

: undr( 3 ainety-eig] t fi»e ) feet to a s1 • ' 

we Worth t-; e 15' ... ■ ■ fl1 twc hunSed SSSSifM 
' v ^ f ' :. /. »* »o a stone nonuir.ont a1 land of George 5. 21arv 
the last two (ourset I :™r.inn^ land of saU - ev- 

^ ! r Sort W Basi rbout four hundred ' rSfUoi 

feet ,o a atone nonuraentj thence "lo-th "' ' ■ ' '■ -■•":, ,+ 

tSence" 1 ^?/!^^ L 11 ? 1 [ eet t_ ° " •*"• 2»J5S ; ^ " ^ 

/ -..» , j,*; 1 v B ' ^ ■•' — i bout Lhree hundxsa twenty-seven 

;'i'i,-S-., JkI ?St a S lffl0ttt "" the Bast « r ^ >«o o? 

f .; «if,i y iv lott t1irf>e 00 ^Bea being along load o* 

..i. e.irnt te/t) feet to place of beFinninp-- aortniyi-in- 
about one hundred twenty UfiOj acres. FXJminSt "ntalniiig 








The foregoing described tract is supposed to 
belong to _?osa '.". Seuers end others, now" or fori>;tirly 
of Granville. 

In '.'.'it', s .hereof, the aria Town of Westfield 
hae caused this instrument to he signed by the Water 
OonrtiL': ." ■ • re of aalcl Town. 
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Whereas, "by Chapter three hundred and forty- two of 
)e Acta passed by the Genernl Jourt of ilaasachuaetta, 
|he yoar eighteen hundred and ninety-five, the Town 
l Xestf ield was authorized, for the purpose of cro- 
ft ding an additional supply of rater for" The uae'of said 
>> \m and its inhabitants, to, fron tine to time, take 
> ,d hold, by purchase or otherwise, any lends;, property, 
|ghts of way and easements that may be necessary or 
toper for holding, storing, convoying, distributing and 
^ ffeBerving the purity of any of the waters, taken or 
& eld ]>;; it under the provisions of at:id Act, and Tor 
'•'"fectually carrying out the objects cf said Aot;- 
How, Therefore, Know All lien 3y These Presents, 
at said Town of Seatfield, by virtue of, and in the 
fcreise of, and in part execution of the powers con- 
ferred by said Act, for the purposo of holding, storing 
find preserving the purity of such waters and for 
^iffeoiually carrying out the provisions of said Act has 
\*n this 1st day of July, in the yoar of nineteen hundred' 
Fwenty, taken, appropriated and now holds the land and 
property hereinafter described together with any and nil 
"ights of way and easements which, in anywise thereto 
Appertain or uolong. 

jaid lands and property are situated in the Uast 
v Pariah of Granvillo, in said Jounty of Ham -den, and are 
n described as follows:- 

l ,l -- Tract a. Jommencing at a stone monument on the 

.( Aorthorl;/ side of the highway a little oast orly of the 
,i oraestead of I/onnis Clifford, at land of Town of hst- 
'/ Keld, formerly of Wilbur Pendleton; thence westerly 
llonr- s;,ia highway about twenty- one hundred (£100) feet 
ffo Pholon iioad, so-called; thence northerly alonr said 
Jtoaa about eighteen hundred sixty (1060} feet to a stone 
hfaonument at land of V.llliain Phelon; xhence Ocuth t'7° 30' 
W/ Ol bout sixteen hundred forty- five (1G45) feet to a stono 
)/>nu:nen,; t nonce Ilortb 1° 40' ftest about tve hundred seventy 
d70j feet to a stone monument; thence Jorth 51° 45' iiast 
Iboat fprty-five (45) feot to the center of a brook at 
fend of Town of .'.est field, formerly of said Wilbur Pendleton 
&e lost three courses being alonr land of said ..iliiam 
holon; thence southerly alonr said brook about eleven 
pndred ninety (1190) feet; thence bouth 7' £3' 3ast about 
J U ?Sc e ?, : f orty lZ40) feet t0 a Btone monument; thonce 



ast 



BO 



iree 



outh 1/ 44' ..est about throe hundred four (£04) feet- 
E^ e ^°r nh 10 05' „est about three hundred flftp-thri 
obo) feet; thence Jouth 3 e SO' ;,est about five bunded 
ixty-sevba (oC7) foot to place of be«rlnnlnr, the last fiu 
Burses eemr alon- land of Torn of ftestffeid. formerly of 
bid „ilbur Pendleton. Described tract contains about 

I !l r ?V ne "™ ZJS* 7 "*?* one-hundredtha (101.85) acr GU . 
... i^* ^. -omencinr at a stone Honm.iont on the northerly 

^ /^"L ln ' 10e Qbout " i!rt eon hundred ninety-eirbt and 'our 
ntna (ls'JB.4) feet to ^o stone monument at land of itlSm 
Wlon; thenoe .outh Cc c 50' Snst alonr land of said j' kn 
felon a.out dix hundred seventy (670) feet to a stone monument 
tJwi? St i arl7 SidC 0f 2hel0n - toad - £0 called; thence 



The forofroinr described tract ia supposed to belong 
[the Estate of Donnio Clifford, late of ..catfield for- 
:rj 01 Gran-villa. 

In .Vitnesa ..'hereof, the ce id Town of Sestfieid haa 
iBe<3 tin a instrument to be signed by the .later Jomnio- 
inera of uaid Tovm. 
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CITY OP WESTFIELD 



In the year one thousand nine hundred and twenty -two. 

AH ORDER FOR THE TAKING OF REAL ESTATE BY EMINENT DOMAIN BY 

THE CITY OF WESTFIELD. 

WHEREAS, By chapter three hundred forty-two of the Acts 
passed by the General Court of Massachusetts in the year eighteen 
hundred ninety-five, the Town of Vfestfield was authorized, for the 
purpose of providing an additional supply of watar for the use of 
said Town and its inhabitants, to, from time to time, take and hold, 
by purchase or otherwise, any lands, property, rights of way and 
easements that may be necessary or proper for holding, storing, 
conveying, distributing and preserving the purity of any of the 
waters taken or held by it under the provisions of said Act, and 
for effectually carrying out the provisions of said Act:- 

NOW, THEREFORE, IT IS ORDERED by the City Council of the City 
of westfield, in the name and behalf of the city of westfield, by 
virtue of, end m the exercise of, and in part execution of the 
powers conferred by said Act, for the purpose of holding, storing 
and preserving the purity of such waters, and for effectually carry- 
ing out the urovisions of said Act, that the land and property here- 
inafter described be and they hereby are taken and held in fee-simple, 
by eminent domain, together with all rights of way and easements 
appurtenant or belonging thereto, and together with the treeB and 
structures thereon. 

Said lands and property are situated in Granville, in said 
CoitBJionwealth, and are described as follows :- 

Trac t #1 . Commencing at a stone monument on the northerly 
side of "the West Granville road, so called, at the southwesterly 
corner of land of the City of westfield, formerly of Moses and 
Mary Provost, and desorlbed as "Tract #2" in taking by Board of 
Water Commissioners dated July 2, 1906; thence westerly along 
said West Granville road about nine hundred (900) feet to land 
suDposod to belong to A. E. and L. 0. peck; thence North 9° 
East about ten hundred seventy-five (1075) feet; thence North 
83° 30' West about six hundred ninety (690) feet; thence North 
4° 45 f East about seven hundred sixty (760) feet? thence North 
10° 35 1 West about two hundred ninety (290) feet to a pipe and 
stones at a wire fence at land of the City of Springfield; the 
last four courses being along land of said pecks; thence a 
little easterly and northerly following the watershed about 
seven hundred forty (740) feet to a pipe and stones; thence 
easterly and southeasterly following the watershed about twelve 
hundred fifty (1250) feet to a pipe and atones about fourteen 
feet northerly of a chestnut tree; thence northeasterly in an 
irregular line following the crest of the ridge or watershed 
about nineteen hundred thirty (1930) feet to a pipe and stones 
on the west side of the Wild Cat Road, so called, the last 
three courses being along land of the City of Springfield; 
thence southerly along said Wild Cat road about twenty-five 
hundred fifty (2550) feet to the West Granville Road; thence 
westerly along said West Granville road about twelve hundred 
seventy-five (1275) feet to a stone monument at land of the 
City of Westfield, formerly of one Provost; thence North 3° 



.. 



19' East about three hundred twenty-three and nine tenths 
(323,9) feet to a atone monument; thence North 85° 53* West 
about three hundred sixteen and three tenths (316,3) feet 
to a stone monument; thence South 7° 23' West about four 
hundred fifty-four and two tenths (454,2) feet to place of 
beginning, the last three courses being along land of the 
City of rK^stfiold, formerly of Moses and Mary Provost. 
The af or ede scribed tract contains about one hundred thirty- 
eight (138) acres. 

Tract #2. Commencing at an iron pipe and stones on the 
easterly side of the Wild Cat road" at land of the city of 
Sprir\(jlfdeld; thence South 69° 52' East about one hundred 
thirteen (113) feet to a stake and stones; thence North 83° 
59' East about one hundred seven and nine tenths (107.9) feet 
to an iron pipe and stones; thence south £> 53' West about two 
hundred ninety-five and six tenths (295,6} feet to an iron 
pipe and Btones; thence South 61° 45' East about two hundred 
eighty nine and two tenths (289,2) feet to an iron piue and 
stones; thence North 38° 14* East about two hundred thirty-one 
and three tenths (231,3) feet to an iron pipe and stones; 
thence North 88° 23* East about sixty-eight (68) feet to a 
point bearing South 88° 23' West two and two tenths (2,2) feet 
from an iron pipe and stones; thence South 3° 30' West about 
four hundred thirty-nine and five tenths (439,5) feet to a 
stone monument at land supposed to belong to Valler Blanchette* 
the pre cee ding courses being along land of said city of Spring- 
field; thence South 86° 30 • West about four hundred seventy- 
seven (477) feet to a twenty-four (24) inch Chestnut tree; 
thence southwesterly along a fence about four hundred thirty- 
five (435) feet to a fifteen (15) inch Hemlock tree; thence 
southerly along a fence about four hundred seventy-five (475) 
feet to a twenty-four (24) inch Maple tree on the northerly 
side of an old highway, the last three courses being along land 
of said Blanchette; thence westerly along said old highway 
about two hundred (200) feet to a point on the easterly side 
of the wild Cat road, thence northerly along said Wild cat road 
about seventeen hundred sixty-nine (1769) feet to place of be- 
ginning, containing about sixteen and eight tenths (16,8) acres. 

The foregoing described tracts are supposed to be lone to 
Justin G. Carew of Monson, Mass. 
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PRESENTED TO THE MAYOR 

FOR APPROVAL February 4th, 1922, 

Florence W, Burke, 
City Clerk 



APPROVED BY IBB MAYOR 

February 4th, 1922, 

Geo, ',V. Searle, 
Hay or 



Phe foregoing is a true copy of an order unanimously passed 
through all its stages of legislation under suspension of the rules 
by the City Council of the City of Y/estfield, Massachusetts on the 
2nd day of February, 1922, and of the indorsement of the City 
Clerk and the approval of the Mayor thereon. 



ATTEST : 



^<_ b. Qv, $MmA*- 



City Clerk 
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Hampcb '.',,' . im ufBeess 
FEB iul922 

At/ fl-jTv CP....W 



fit? 



A. E. & L. 0. Peck 







CITY OF WESTFTEED ^CEl^W ^niifr.y'^, 

APR 'm 1922 

In the year one thousand nine hundred and twenty-two. 



AN ORDER FOR THE TAKING OF REAL ESTATE BY EMINENT DOMAIN BY 

THE CITY OF '.7E3TFIELD, 

* 

WHEREAS, By chapter three hundred forty-two of the Acts 
passed by the General Court of Massachusetts in the year eighteen 
hundred ninety-five, the Town of v.'estfield was authorized, for the 
purpose of providing an additional supply of water for the use of 
said Town and its inhabitants, to, from time. to time, take, and hold, 
by purchase or otherwise, any land3, property, rights of way and 
easements that may be necessary or proper for holding, storing, 
t, conveying, distributing and preserving the purity of' any of the 
o waters taken or held by it under the provisions of sald'/xt, and 
h _? or effectually carrying out the provisions of said Act:- 

| | NOW, THEREFORE, IT IS ORDERED by the City Council of the 
: < o cit y of V/estfield, in the name and behalf of the City of Westfield, 
2j - :Jby virtue of, and in the exercise of, and in part execution of the' 
n '■<> gP owe **a conferred by said Act, for the purpose of holding, storing, 
» 6 D and preserving the purity of such waters, and for effectually carry- 
§ p, C£ng out the provisions of said Act, that the land and orocerty here- 
in ^ r inafter described be and they hereby are taken and held in fee-simnle 
:=s irc> ,;by eminent domain, together with all rights of way and easements 
i f '• appurtenant or belonging thereto, and together with the trees and 
-, -w : ■ structures thereon. 
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;jg? jg £J Said lands and property are situated in Granville, In said 

Commonwealth and are described as follows:- 
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Commencing at a point on the northerly side of the west Gran- 
>ville Soad, so called, at land of the City of V/estfield, formerly 
"of J. G. Carewj thence westerly along said road about thirteen 
^hundred seventy-five (1375) feet to a stone monument at land supnosed 
c to belong to M. E. Arnold; thence North 5° 40' East about sixteen 
< hundred sixty-five (1665) feet to a stone monument; thence South 89° 
fr;30' '.Vest about one hundred ninety (190) feet to a stone monument* 
Othence North 7° 50' East about ten hundred eighty-five (1085) feet 
a to an iron monument at land of tho City of Spri-igf ield, the last 
» ^ three courses are along land supposed to belong to said Arnold* 
_,tnence easterly along land of said City of Springfield about six 




Z m v Z ,. "■ u "uuuj:-cu ninety (avu) leev; thence South 4 U 45' West 

* t £ ab °ut seven hundred sixty (760) feet; thence South 82° 30' East about 
■ B> K six hundred ninety (690) feet; thence South 9° 00' West about ten 

hundred seventy-five (1075) feet to place of beginninc-, the last four 
j, courses are along land of the City of 7/estfield, formerly of J. G. Carew. 
• The afore described tract of lRnd contains about 60.9 acres and is 
supposed to belong to A. E. and L. 0. Peck. 

Westfield, Massachusetts, April 21, 1922. 

The foregoing is a true copy of an order passed through all its stages 
of legislation by unanimous consent under suspension of the rules by the 
City Council of the City of 'ffeatfield, Mass., April 10 1922, and of the 
indorsement of the City Clerk and approval of the Mayor thereon. 
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In the year one thousand nine hundred and twenty-two. 

AN ORDER FOR THE TAKIKG OF REAL ESTATE BY EMINENT DOMAIN BY 

THE CITY OF YJESTFIELD. 

Y/HEREAS, By chapter three hundred forty-two of the Acts 
pas ae d by the General Court of Massachusetts in the year eighteen 
hundred ninety-five, the Town of West field was authorized, for the 
purpose of providing an additional supply of water for the use of 
said Town and Its inhabitants, to, from time to time, take and hold, 
by purchase or otherwise, any lands, property, rights of way and 
easements that may be necessary or proper for holding, storing, 
conveying, distributing and preserving the purity of any of the 
waters taken or held by it under the provisions of said Act, and 
for effectually carrying out the previa I one of said Act:- 

NOW THEREFORE, IT IS ORDERED by the City Council of the City 
of Westfield, in the name and behalf of the City of Westfield, by 
virtue of, and in the exercise of, and In part execution of the 
powers conferred by said Act, for the purpose of holding, storing, 
and preserving the purity of such waters, and for effectually carrying 
out the provisions of said Act, that the land and property hereinafter 
described be and they hereby are taken and held in fee-simple, by 
eminent domain, together with all rights of way and easements appur- 
tenant or belonging thereto, and together with the trees and structures 
• thereon. 

Said lands and property are situated in Granville, In said 
Commonwealth and are described as follows:- __ 

Tract all. Commencing at a stone monument on the southerly side 
of th e B est Gr anville Road at land of the City of ?: est fie Id, formerly 
Provost: thence S. 5 14' 45" E. 217.6 feet to a stone monument ; thence 
■H 85 47' E. 132.4 feet to a stone monument: thence S. 7 8 45 «. 
435.6 feet to a stone monument: thence S. 88° 10* 30" E. 710.3 feet to 
a stone monument: thence S. 87* 20' 30" E. 720.0 feet to a stone monument; 
thence S 87° 42* E. 264.0 feet to a stone monument at land of the City 
of Westfield, formerly H. E. Arnold, the preceding courses being along 
said land of the City of Westfield, formerly of Provost; thence S. 7 44' 
15" E. alone said land formerly of M. E. Arnold about 1048.1 feet to o 
3 ?one monumlnt at land of the City of Westfield, formerly of Wilbur Penole- 
ton- thence S. 85° 45' W. along said land formerly of Wilbur Pendleton, 
about 425 feet to a stone monument at land of the Heirs of William Phelon; 
thence B. 85° 45' W. about 865 feet to a stone monument; thence K. 5 
E about 410 feet to a stone monument; thence N. 87° 07* W. about 1760 
feet to a stone monument on the easterly side of the Phelon Road, the 
last three courses being along land of said Heirs; thence northerly and 
westerly along said Phelon Road about 910 feet to the V/est Granville 
Road; thence easterly along said West Granville Road about 1620 feet 
to place of beginning, containing about 68.3 acres. 
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Tract --r?. . Commencing at a stone monument on the southerly 
aide of the West Granville Road near the junction of the Fhelon 
Road, at land now or formerly of K. E. Arnold; thence easterly and 
southerly along said Phelon Road about 1730 feet to a stone monument 
at land of Heirs of William Phelon; thence H, 89° 30" W, about 475 
feet to the corner of a stone wall, bearing S, 89° 30 ' E. about 20 
feet from a stone monument at land of the City of YJeatfield, formerly 
of V., J. Phelon; thence southwesterly about 35 feet to the corner of 
a stone wall bearing S. 5° 30 ' W. about 16 feet from above described 
Btone monument at land formerly of M. J. Phelon; thence S. 3° 30' 1, 
about 1530 feet to a stone monument at land of the City of Westfield, 
formerly of TJce, the last three courses being along land of said 
Heirs of 'William Phelon; thence 11. 84° 20' V, 1 . about 536.0 feet to a 
stone monument; thence N. 5° 41' 30" E. about 986.5 feet to a stone 
monument) thence N. 87° 11' W. about 595.4 feet to a stone monument 
at land of the City of West fie Id, formerly of If. J. Phelon, the Igst 
three courses being along land formerly of said Tlce; thence N. 5 
08' E. about 617 feet to a stone monument; thence S. 83° 34' E, about 
1041 feet to a stone monument; thence II. 2° 48' R. about 535 feet to 
a stone monument at land now or formerly of said M. E. Arnold, the 
last three courses being along land formerly of said M. J. Phelon; 
thence N. 1° 15' E. along land now or formerly of said II. E. Arnold 
about 838 feet to place of beginning, containing about 41.9 acres. 

The foregoing described tracts are supposed to belong to Katie 
A. & Jerry Sullivan of Granville, Mass. 

Presented to the Mayor Approved by the Mayor 

For approval Sept. 25th, 1922 . September 25th, 19S2 

Harold Whit te more , George V. r . Saarle , 
City Clerk Mayor 

Wastfield, Mass., Sept. 25, 1922, 

The foregoing is a true copy of an order passed through all its 
stages of legislation by unanimous consent under suspension of the 
rules by the City Council of the City of Westfield, Mass., Sept. 
21st, 1922, and of the indorsement of the City Clerk and approval 
of the Mayor thereon. . . 

Attest: ■Mz<^^''%&6U*-^ t ^ c _ 

City Clerk. 




End of Book D21 ~ Dams ~ Westfield 



